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Chapter 3

AFFECTED ENVIRONMENT AND
ENVIRONMENTAL CONSEQUENCES

This chapter provides background information on the study area and discusses the past
cumulative effects of historical development on the study area’ s resources. It describes the
resources that could potentially be affected by modifying operations of Truckee River
reservoirs and the effects of the alternatives on these resources. Affected resources are
surface water and groundwater resources, including water quality and sediment and erosion;
biological resources, including endangered, threatened, and other special status species,
recreation; economic, social, and cultural resources; and Indian trust resources. (See
attachment H for additional perspective on Donner Lake.) Map 3.1 shows reaches of the
Truckee River asthey are designated in this document.

. BACKGROUND

This section describes the setting, geology, and climate of the study area. These factors
would not be affected by modifying operations of Truckee River reservoirs but could
influence them.

A. Study Area Setting

The study areais located in the Great Basin, a 188,000-square-mile region that includes most
of Nevada and portions of eastern Californiaand western Utah. Great Basin stream systems
drain internally instead of to an ocean. Streamsin the Great Basin are generated from
snowpack in high mountain ranges and terminate in sink areas that may contain lakes,
wetlands, or playas.

The study areaincludes the 3,060-square-mile Truckee River basin in east-central California
and northwestern Nevada, the Truckee Division of the Newlands Project (i.e., served by the
Truckee Canal), Lahontan Reservoir, and 2,200 square miles of the lower Carson River basin
in northwestern Nevada. (See location map.)

The Truckee River originates at the outlet of Lake Tahoe at Tahoe City, California, and flows
about 120 milesto itsterminusin Pyramid Lake, located within the Pyramid Lake Indian
Reservation. Truckee River water is diverted at Derby Diversion Dam (located about

36 miles upstream of Pyramid Lake) viathe Truckee Canal, according to Operating Criteria
and Procedures (OCAP) for the Bureau of Reclamation’s (BOR) Newlands Project. The
Truckee Canal extends about 32 miles through the Truckee Division of the Newlands Project
to Lahontan Reservoir, located in the Carson Division of the Newlands Project in the lower
Carson River basin. Lahontan Reservoir aso captures Carson River inflow.

The lower Carson River originates at the outlet of Lahontan Reservoir, flows about 50 miles
through Lahontan Valley, and terminates in Carson Sink.
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The Truckee River basin includes the areathat drains naturally to the Truckee River and its
tributaries, and into and including Lake Tahoe (Lake Tahoe basin) and Pyramid Lake. The
crest of the Sierra Nevada mountain range forms the western boundary of the Truckee River
basin, with elevations ranging between 5,000 and 10,000+ feet mean sealevel (msl). The
California portion of the study areais approximately 760 square miles and contains Lake
Tahoe and El Dorado, Toiyabe, and Tahoe National Forestsin portions of El Dorado,
Nevada, Placer, and Sierra Counties. Population centers are Truckee, South Lake Tahoe, and
Tahoe City.

The Nevada portion of the study areaincludes one-third of the Lake Tahoe basin with its
high alpine setting; the remainder is mostly a high desert that drops to an elevation of about
3800 feet near Pyramid Lake. The study areain Nevadaincludes parts of Churchill,
Douglas, Lyon, Pershing, Storey, Carson City (only the rural portion) and Washoe Counties.
Communities in the Lake Tahoe basin include Incline Village, Glenbrook, and Stateline. In
the Truckee River basin, the Reno-Sparks metropolitan area (Truckee Meadows), located in
Washoe County, isthe principal population center; smaller centers include Fernley, Fallon,
and Hazen, which are included in the study area but are not within the Truckee River basin.
Approximately one-half of the study areain Nevadais Federal land, variously managed by
BOR, Bureau of Land Management (BLM), U.S. Fish and Wildlife Service (FWS), and
U.S. Navy. Nava Air Station Fallon (NASF) hasamajor flight training facility near Fallon.

The study area has three Indian reservations. The Reno/Sparks Indian Colony islocated in
Reno in an urban environment. The Pyramid Lake Indian Reservation surrounds Pyramid
Lake and the lower reach of the Truckee River and includes the communities of Sutcliffe,
Nixon, and Wadsworth. The Fallon Paiute-Shoshone Indian Reservation is near Fallon and
includes lands adjacent to the Newlands Project. Additionally, the Washoe Tribe of Nevada
and California holds interests in the Lake Tahoe basin.

Wetlands in the vicinity of the Truckee Cana—Massie and Mahala Sloughs and Fernley
Wildlife Management Area (WMA)—are supported in part by drainage from the Truckee
Division of the Newlands Project. Wetlandsin the lower Carson River basin, such as
Stillwater National Wildlife Refuge (NWR) and Carson Lake, are remnants of a once-
extensive marsh system and are now supported in part by water rights and drain water from
the Carson Division of the Newlands Project.

B. Watercourse of the Truckee River

The Truckee River originates at the outlet of Lake Tahoe, which isfed by 63 streams that
drain the Lake Tahoe basin. It isone of the world' s deepest 1akes and is renowned for its
clarity. Lake Tahoe Dam, on the northwestern shore at Tahoe City, controlsthetop 6.1 feet
of the lake as areservoir to store and release water for Floriston Rates. Floriston Rates,
which are prescribed flows in the Truckee River, provide water to serve hydroel ectric power
generation, municipal and industrial (M&1) use in Truckee Meadows, instream flow, and
numerous agricultural water rights. (See location map.)
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From Lake Tahoe Dam, the river flows north for about 15 miles to the town of Truckee,
whereit isjoined by Donner Creek. Donner Creek is regulated by a dam on Donner Lake.
Truckee Meadows Water Authority (TMWA) and Truckee-Carson Irrigation District (TCID)
jointly own storage rights in Donner Lake.

About 1 mile downstream from Truckee, the river passes (and receives subsurface discharge
from) the Tahoe-Truckee Sanitation Agency (TTSA) wastewater treatment facility. TTSA
serves the Tahoe City Public Utility District, North Tahoe Public Utility District, Alpine
Springs County Water District, Squaw Valley Public Service District, Truckee Sanitary
District, and Northstar Community Services District.

About one-half mile downstream from TTSA, theriver isjoined by Martis Creek. Three
miles further downstream, theriver isjoined by Prosser Creek. These creeks are regulated
by the federally-owned Martis Creek and Prosser Creek Reservoirs, respectively.

Three miles downstream from Prosser Creek, the river isjoined by itslargest tributary, the
Little Truckee River. The Little Truckee River isregulated by a dam on Webber Lake
(privately owned) and by Stampede and Boca Reservoirs (federally owned). A tributary to
the Little Truckee River, Independence Creek, is regulated by a dam on Independence Lake,
which isowned by Sierra Pacific. About 5 miles downstream from the Little Truckee River
confluence, Gray Creek enters the Truckee River; it is notable for discharging large
quantities of mud and debris during heavy rains.

About 4 miles downstream from Gray Creek, the river enters Nevada near Farad, California,
site of akey U.S. Geological Survey (USGS) stream gauge. Floriston Rates are measured at
the Farad gauge. From Farad, the river passes the town of Verdi and flows east about 15
miles to Truckee Meadows. Sierra Pacific owns four hydroelectric plants along the Truckee
River between the Little Truckee River and Truckee Meadows.

Truckee Meadows is a high desert valley bounded on the west by the Carson Range of the
Sierra Nevada, on the east by the Virginia Range, and on the north and south by low hills.
The Truckee River flows through downtown Reno, providing a setting for numerous
municipa parks. Several small tributaries join the Truckee River in Truckee Meadows, the
largest of which, Steamboat Creek, originates at the outlet of Washoe Lake and drains the
southern and eastern parts of Truckee Meadows.

On the east side of Truckee Meadows at Vista, the river enters the Truckee River canyon.
About 14 miles past Truckee Meadows, the river reaches Sierra Pacific’s Tracy-Clark power
station cooling ponds. About 4 miles past the ponds, the river reaches Derby Diversion Dam.
Twenty miles downstream, the Truckee River enters the Pyramid Lake Indian Reservation
and turns north at Wadsworth. The river flows for another 17 miles to Numana Dam, the
diversion dam for irrigation on the reservation. About 8 miles downstream from Numana
Dam is Marble Bluff Dam, which is designed to reduce erosion along the lower Truckee
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River. Also at the dam, afish lock, constructed in 1998, and the Pyramid L ake Fishway aid
the migration of Pyramid Lake fishes.!

Pyramid Lake, the terminus of the Truckee River, is 30 mileslong, 11 miles wide, and covers
about 169 square miles at a surface elevation of 3800 feet msl. Immediately east of Pyramid
Lake isthe bed of Winnemucca Lake, which dried up in 1938.

At Derby Diversion Dam, Truckee River water is diverted to the Newlands Project viathe
Truckee Canal. The 32-mile canal providesirrigation water to lands near Fernley and Hazen
in the Truckee Division and to Lahontan Reservoir for use in the Carson Division, on Fallon
Indian Reservation, and on Stillwater NWR, atotal of about 60,000 water-righted acres.

C. Geology

The current topography of the study area began to take shape about 25 to 40 million years
ago. During that time, ablock of granitic rock wastilted up on its east side to form the
present-day SierraNevada. To the east, great faults broke the earth's surface, and volcanoes
discharged lava and ash over much of the landscape. Uplifted, north-trending blocks formed
mountain ranges, and downdropped blocks formed valleys.

By about 2 to 3 million years ago, volcanic activity had subsided, the climate was becoming
predominantly cool and wet, great glaciers formed to the north, and lakes filled many of the
valleys of the Great Basin. At times, the lakes expanded beyond their valleys and coal esced
to form huge lakes. One of these lakes was Lake Lahontan, which covered much of
northwestern Nevada and a portion of northeastern California. At its maximum stage, about
50,000 years ago, L ake Lahontan occupied about 8,500 square miles. About 10,000 years
ago, the climate began to warm, precipitation decreased, and Lake L ahontan receded until
only afew remnants of the lake—Walker Lake, Honey Lake, and Pyramid Lake—remain
today.

The historical geology continues to have localized influence in the study area. Throughout
the Truckee River corridor, the bedrock is variably volcanic, metamorphic, and, in the lower
reaches, sedimentary. In the lower Truckee River basin, thick unconsolidated sedimentary
deposits exist that have become deeply excised as the elevation of Pyramid Lake declined.
Exposed tufa, calcium carbonate deposits that formed below the surface of the lake, provide
evidence of ahistorically higher elevation.

Downstream from Lahontan Reservoir, the geology becomes a complex combination of
deposits consisting of organic-rich clays, sands, and gravels. These sediments also contain
varying amounts of salts, which istypical in an internally drained basin in which minerals
remain after water evaporates.

! Federally endangered cui-ui and threatened Lahontan cutthroat trout (LCT) are collectively referred to as
Pyramid Lake fishes.
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D. Climate

The climate of the California portion of the study areais characterized by cold, wet winters
and short, mild summers. The climate of the Nevada portion of the study areaistypical of
the Great Basin, with long, dry winters and short, dry summers.

In the Sierra Nevada, precipitation falls almost exclusively as snow from November to April
(85 percent of annual precipitation). Most Truckee River runoff results from snow that
accumulates on the eastern slope of the Sierra Nevadain the winter and meltsin late spring
and early summer. Summer thunderstorms are common but produce little precipitation.
Lowest annual precipitation recorded at Tahoe City (elevation 6230 feet mdl) was 9.34 inches
(1976); highest annual precipitation was 66.41 inches (1996). Average annual precipitation
isabout 32 inches. Highest temperature recorded at Tahoe City was 94 degrees Fahrenheit
(’F) (August 1933); lowest recorded temperature was -16 °F (December 1972). Average
August temperature is about 610 F; average January temperature is about 29 °F.

The Sierra Nevada also greatly influences the climate of the Nevada portion of the study

area. The prevailing winds are from the west. Asthe warm, moist air from the Pacific
Ocean ascends the western slopes of the Sierra Nevada, the air cools, condensation occurs,
and most of the winter moisture falls as snow; but, as the air descends the eastern slope of the
Sierra Nevada into Nevada, it warms, and very little precipitation occurs. Above 5000 feet,
precipitation usually falls as snow. Lowest annual precipitation recorded at Reno (elevation
4397 feet) was 1.55 inches (1947); highest annual precipitation was 13.73 inches (1890).
Average annual precipitation is about 7.5 inches.

Climate in the Nevada portion of the study areais semiarid to arid, and summers are
characterized by clear, warm days and cool nights. Winters are not severe, with temperatures
rarely dropping below 0 °F. Highest temperature recorded at Reno was 108 °F (July 2002);
lowest temperature on record was -19 °F (January 1890). Average August temperatureis
about 70 °F; average January temperature is about 33 °F.

The historical hydrology of the study areais characterized by periods of droughts and
flooding. Drought isalong period of abnormally dry weather affecting arelatively large
area. The two most severe droughts on record occurred from 1928 through 1935 (average
annual discharge at Farad of 303,240 acre-feet) and from 1987 through 1994 (average annual
discharge at Farad of 286,350 acre-feet. The lowest recorded flow at Farad was 37 cubic feet
per second (cfs) in September 1933.

Major flooding events occurred in 1907, 1909, 1928, 1937, 1950, 1955, 1963, 1983, and in
January 1997. The “high water year” in the Truckee River basin is 1983, when Truckee
River annual discharge recorded at the Farad gauge was 1,769,000 acre-feet (Nevada,
1997a).

E. Public Trust Doctrine

In California, the public trust doctrine has historically been referred to as the public's right to
use California's waterways to engage in commerce, navigation, and fisheries. More recently,
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however, the definition of this doctrine has been expanded by the courts to include the use of
California's water resources for environmental preservation and recreation; ecological units
for scientific study; open space; environments which provide food and habitats for birds and
marine life; and environments which favorably affect the scenery and climate of the area.

Il. PAST CUMULATIVE EFFECTS

This section describes the cumulative effects that settlement, logging, mining, and irrigation
projects have had on the study area’ s resources. The discussion focuses on the period
beginning with immigration from the eastern United States (about the mid-1800s) until the
present. The first subsection provides an overview of past cumulative effects in the study
area; subsequent subsections describe the cumulative effects of these changes on individual
resources. Chapter 4 provides a discussion of the cumulative effects of future actions on the
study area’ s resources.

A. Overview

1. Early Exploration and Settlement

Humans have inhabited the Lake Tahoe, Truckee River, and lower Carson River basins for
more than 10,000 years. These early people depended on the abundant fish in the Truckee
River, Pyramid Lake, and Stillwater Marsh for survival. In particular, cui-ui, a sucker fish
found only in Pyramid Lake and the lower Truckee River, was a staple for peoplein this
region; the Pyramid Lake Paiutes were called “Kuyuidikadi” or “cui-ui eaters.”

Spanish explorers knew of the Truckee and Carson Rivers by the end of the 1700s, and
trappers and tradersfirst visited the study areain the late 1820s and early 1830s. The area
was not systematically explored until John Charles Fremont, who was exploring the Rocky
Mountains and northwest, arrived in 1844 from Oregon Territory with guide Kit Carson.
Famed for hisrole as one of the first (post-Lewis and Clark) government-sponsored
explorers, Fremont coined the descriptive term “Great Basin” as the vast stretch of semi-arid
land between the Wasatch Mountains and Sierra Nevada. Fremont is also credited with
naming Pyramid Lake after a prominent rock formation located near the east-central shore.

Following Fremont's expedition, more prospectors and settlers traversed the Sierra Nevada to
California. With the 1848 discovery of gold at Sutter’s Mill near Sacramento, the number of
immigrants increased exponentialy. While some established trading posts at river crossings
along the Carson, Humboldt, and Truckee Riversto supply the permanent settlers, most of
the early settlers of the 1850s and early 1860s became ranchers or farmers.

2. Comstock Era

The Comstock era began in June 1859 with the discovery of gold near Virginia City, Nevada.
Silver, however, eventually became the primary ore mined. Aswith most large-scale mining
discoveriesin the 19th century American West, the Comstock L ode precipitated a period of

3-6



Revised DEIS/EIR
Truckee River Operating Agreement

unprecedented growth and settlement. For more than two decades, the development and
operation of Virginia City’s mines influenced virtually every aspect of lifein the study area.

Thisincreased mining activity necessitated heavy water usage, so water was diverted from
the Lake Tahoe and Truckee River basins. Additionally, demands for lumber to supply the
mines and railroads led to extensive logging and milling operations. This economic activity
adversely affected the environment: it denuded vast forest expanses, eroded barren hillsides,
and clogged rivers and streams with sawdust and logging debris, which hampered fish
migration and degraded water quality and had long-lasting effects on the study area’ s natural
and cultural environment.

3. Lumber Era

Of the several industries developed in connection with the Comstock, none was more
important or widespread than that of supplying lumber for construction purposes and for fuel.
By 1861, there were three lumber millsin the study areathat served the needs of settlers and
prospectors. Most homes, businesses, mines, and mills were constructed primarily of wood.
Lumber eventually could only be obtained from Sierra Nevada forests because the pinyon
pines found in the desert mountains of the Virginia Range were quickly exhausted
(Galloway, 1947).

Water was key to moving timber or finished lumber. Chutes took logs to Lake Tahoe (and
holding ponds) from which they were floated to mills. Water flowing through flumes moved
finished lumber, wood, and other materials produced by high mills down the mountains at
remarkable speeds (Galloway, 1947). By 1880, there were 10 flumesin Douglas, Ormsby
(present-day Carson City), and Washoe Counties (Hinkle and Hinkle, 1987).

Asdiscussed in chapter 1, a private timber crib dam constructed in 1870 at the outlet of Lake
Tahoe regulated flows in the Truckee River so that logs could be floated to sawmillsin
Truckee, California. The dam also was used for milling purposes and to generate
hydroelectric power. The estimated value of lumber production for the 20 years before 1890
was $80 million, nearly the production total of all of the Comstock mines.

4. Railroads

In spring 1868, the western leg of the first transcontinental railroad, the Central Pacific,
reached the California-Nevada border. Among the towns established during construction
were Verdi, Boca, Reno, and Wadsworth (Hinkle and Hinkle, 1987; McLane, 1990). Reno
was founded in May 1868 when the Central Pacific auctioned lots for a depot and yard to be
used as adistribution point. Central Pacific construction supervisor Charles Crocker named
Reno after Jesse C. Reno, a Union general killed during the Civil War.

From the new Reno depot, goods and passengers were delivered to the Comstock by road
until the August 1872 completion of Virginiaand Truckee Railroad, which linked Reno to
Virginia City.
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S. Farming and Ranching

Long before the arrival of the U.S. Reclamation Service (USRYS), settlersin the study area
created irrigation ditches. In 1861, construction began on the Pioneer and Cochran Ditches
in Truckee Meadows, which provided water for hay meadows (Nevada, 1997a). As early as
1863, hay ranches were established in Truckee Meadows and Lahontan Valley (Raven,
1990). Settlersin the lower Carson River basin initialy fed cattle driven from Texas

or California on native hay and sold both the cattle and hay to Comstock residents.

Around that time, rock and brush diversion techniques for irrigation were introduced. These
techniques alowed ranchers to water hay pastures, enlarging the areas used and speeding the
transition from native grasses to afalfa, introduced in 1864. By 1866, ranchers began to burn
tule thickets and plow up and level the sagebrush areas to enlarge meadows and create
irrigated pastures.

In Lahontan Valley, the system of open range and irrigated hay ranching grew, fueled by
continuing demand from mining. As demand grew, however, competition for land and water
increased as did the frequency of disputes. By the late 1870s, ranchers had fenced off much
of the previously open range land (Townley, 1977).

In the 19th century American West, when one boom exhausted itself, another usually took its
place. Inthe 1880s, as Comstock mining waned, the "Beef Bonanza' began; demand for
beef at the national and international (mostly England) level was greater than supply. The
prosperity from beef production in the 1870s and 1880s spawned other business
development, including aflour mill in 1881 and an artesian well cooperative. Valley
ranchers entered into contracts with stockmen from other locations to feed their cattle during
the winter (Townley, 1977).

Then, during the extremely severe winter of 1889-90, more than one-half of the stock died.
This created aripple effect; creditors liquidated ranches not just in Nevada but throughout the
West (Townley, 1977). Inthe early 1890s, extreme drought followed extreme cold, which
diminished grasses on the public lands. Cattle competed with sheep, which had become very
popular in the State, and with wild horses for forage. An 1893 bill passed by the Nevada
Legidlature provided for payment of 25 cents for each wild horse killed on public lands, a
source of income to Indians and cowboys alike for decades (Townley, 1977).

6. Early Irrigation and Water Projects

Early settlers selected prime spots along drainages and diverted water for irrigating crops and
pastures, with increasing reliance on irrigation. By 1879, increased water use throughout the
region, combined with continued expansion of beef production, stimulated plans for water
storage and, ultimately, for BOR projects (Townley, 1977). At that time, water to irrigate
land in the Lahontan Valley was diverted directly from the Carson River, with limited
suppliesin late summer and fall asriver flows declined.

It was not until 1902, however, that the Congress passed the National Reclamation Act,
which created the U.S. Reclamation Service (renamed the Bureau of Reclamation in 1923).
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That act authorized the Federal Government to construct irrigation projectsin the West, to
“reclaim” lands for widespread cultivation and settlement (Nevada, 1997a). On March 14,
1903, the Secretary of the Interior selected the Truckee-Carson Project (later renamed
Newlands Project) as one of the first five such projects (Townley, 1977).

a. Newlands Project

With the authorization of what is now called the Newlands Project, USRS started to map the
Truckee Canyon and selected the location for Derby Diversion Dam—the first USRS
facility—completed in 1905. That accomplished, the surveyors moved east to map the route
of Truckee Canal and lay out water supply and drainage ditches for 200,000 acres of arable
land. In 1904, farmers moved onto various parcels of land; most were in six townships
around Fallon, with others near the new town of Fernley. In 1906, the first project water was
delivered to 108 ranches.

As USRS supplied water to an increasing number of parcels, it became apparent that the
original estimates of available Truckee River flow and Lake Tahoe storage were too high.
Thus, USRS decided in 1908 to build a storage reservoir on the Carson River. In February
1911, construction began on Lahontan Reservoir near Fallon. The 1914 completion of
Lahontan Dam allowed land entry to resume with what was believed to be sufficient water,
and from 1914-1917, hundreds of settlers arrived in Lahontan Valley.

Additionally, in 1908, after several changesin ownership, the Truckee River General Electric
Company, predecessor to Sierra Pacific, signed an agreement with the Floriston Pulp and
Paper Company to establish the first Floriston Rates. Between 1909 and 1913, USRS and the
Truckee River General Electric Company replaced the original Lake Tahoe crib dam with a
17-foot vertical gate concrete slab structure. On July 1, 1915, the United States assumed
control of the dam under the Truckee River General Electric Decree.

In 1915 distrust of USRS became so intense that entrymen considered organizing a militiato
take control of the Newlands Project. Cooler heads prevailed, however, and, in 1918, TCID
was organized with the goal of resolving dissatisfaction and management problems.

On December 31, 1926, a contract between TCID and BOR transferred management of the
Newlands Project to TCID. Thistransfer, however, still did not solve water supply problems.
In the drought years between 1921 and 1934, TCID purchased water from Donner Lake and
occasionally pumped water from Lake Tahoe or Lahontan Reservoir.

In 1935, the Truckee River Agreement (TRA) was executed to modify Floriston Rates. TRA
also prohibited removing water from Lake Tahoe for other than sanitary or domestic uses by
any means other than gravity with proper approvals (Simonds, 1996).

b. Truckee River Storage Project
By the 1920s, farmers upstream of the Newlands Project who advocated increased storage

formed the Washoe County Water Conservation District ( WCWCD). The September 1935
appropriation for the Truckee River Storage Project authorized design of Boca Reservoir
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(Townley, 1977). On February 11, 1937, BOR approved the design for the Boca facility and
executed a repayment contract with WCWCD. In 1942, BOR turned the management of
Boca Reservoir over to WCWCD.

In 1943, TCID and Sierra Pacific signed an indenture for water rights from Donner Lake.
Currently, Sierra Pacific, which jointly owns the storage rights with TCID, manages its water
for M&I in Truckee Meadows. TCID manages its water for an occasional leaseto Sierra
Pacific for use in Truckee Meadows or to serveirrigation rightsin the Truckee Division.

7. Later Irrigation and Water Projects

In 1962, BOR completed Prosser Creek Dam and Reservoir, the first Washoe Project facility.
Designed primarily to provide additional flood control storage for Truckee Meadows, the
facility is also operated to help achieve Floriston Rates. Today, Prosser Creek Reservoir is
operated for the benefit of Pyramid Lake fishes, flood control, and the Tahoe-Prosser
Exchange Agreement (TPEA). Another Washoe Project facility, Stampede Dam and
Reservoir, is operated for the benefit of Pyramid Lake fishes and for flood control. Stampede
Reservoir also provides incidental recreational opportunities. It isthe second largest
reservoir in the basin and the only Truckee River reservoir with a hydroelectric plant,
installed in 1988.

In 1971, the U.S. Army Corps of Engineers (COE) completed Martis Creek Dam and
Reservoir for flood control. Because the dam leaks (mostly due to the nature of the valley
soilsit isbuilt on), it provides only temporary flood storage.

In 1975, BOR completed the final Washoe Project facility, Marble Bluff Dam and Pyramid
Lake Fishway.

8. OCAP and More Recent History

In 1967, BOR established the first Newlands Project OCAP. The 1967 OCAP placed a
maximum allowable diversion of 406,000 acre-feet on the Newlands Project, and sought to
limit Truckee River diversions to the Carson Division. Under the 1967 OCAP, diversion of
Truckee River water solely to generate hydroel ectric power at Lahontan Dam and at a
generating station on the V Canal was halted to reduce diversions at Derby Diversion Dam.
Reduced inflow to Pyramid Lake resulting from upstream diversions and diversions to the
Newlands Project since the construction of Derby Diversion Dam had caused the lake
elevation to drop nearly 80 feet in about 50 years.

In 1968, the Pyramid Lake Paiute Tribe of Indians (Pyramid Tribe) filed alawsuit against
Interior Secretary Stewart Udall claiming the 1967 OCAP allowed water to be wasted within
the Newlands Project. The suit sought to improve Newlands Project efficiencies, thus
reducing diversions at Derby Diversion Dam and increasing inflow to Pyramid Lake. In
1973, amore restrictive OCAP was implemented to maximize the use of Carson River water
and to minimize the use of Truckee River water on the Newlands Project. OCAP was
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modified again in 1988, and most recently in December 1997 to recognize and respond to
developing changes in Newlands Project irrigated acreage and land use.

In 1989, the Pyramid Tribe and Sierra Pacific negotiated the Preliminary Settlement
Agreement (PSA) to change the operation of Federal reservoirs and the exercise of water
rights of the partiesto (1) improve spawning conditions for Pyramid Lake fishes and

(2) provide additional M& I water for Truckee Meadows during drought periods.

As described in chapter 1, the Congress enacted Public Law (P.L.) 101-618 in 1990 to
provide the direction, authority, and mechanism for resolving a number of disputes over
water resources and water rightsin the Truckee and Carson River basins. Among other
actions, P.L. 101-618 directs negotiation of an operating agreement for Truckee River
reservoirs (i.e., the Truckee River Operating Agreement [TROA]).

B. Past Cumulative Effects on Affected Resources
1. Water Resources
a. Surface Water

Before the mid-1800s, Lake Tahoe and Truckee River basin lakes and streams were
unregulated. During particularly wet years, Truckee River flows were sufficient to feed
Winnemucca L ake, adjacent to Pyramid Lake. However, after more than 30 years of
diversion at Derby Diversion Dam, Winnemucca Lake dried up in 1938.

Beforeirrigation in the lower Carson River basin, the flow path of the unregulated Carson
River was more dynamic than today, and the river channel frequently changed course during
floods. For example, before 1861, the Carson River entered Carson Lake on the northwest
side and exited from the northeast corner, flowing into Carson Sink through Stillwater
Slough. Heavy Carson River runoff generally inundated parts of the lower basinin late
winter and early spring. These waters accumulated in Lahontan Valley, supporting a
complex system of open water and wetlands, including braided river channels, closed
oxbows, perennial and ephemeral marshes, and playas (Nevada, 1997a).

Management of the reservoirs and diversions of water from the Truckee River have adversely
affected Pyramid Lake. Before the early 1900s, fluctuations in the elevations of Pyramid
Lake and Winnemucca L ake were primarily due to natural factors. After diversionsfor the
Newlands Project began, elevations began atrend of decline and, by 1938, Winnemucca
Lake (previously habitat for cui-ui and the site of a national wildlife refuge) was dry.
Pyramid Lake reached its lowest historical elevation (3784 feet) in 1967, 80 feet below its
overflow elevation into Lake Winnemucca. Lowered Pyramid Lake elevation and reduced
streamflow over the past 98 years have caused formation of the Truckee River delta at
Pyramid Lake (COE, 1995).
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b. Groundwater

The configuration of the shallow aquifer (O to 50-foot depth to water) in the Newlands
Project area has changed since the introduction of large-scale water projects. 1n 1904, the
table generally sloped away from the Carson River and Stillwater Slough. The aquifer was
about 5 feet from ground surface near the river and slough and about 10 feet from the ground
surface 1 to 2 miles from the river. From 1916 through 1928, an extensive drainage system
was constructed to control the buildup of the shallow aguifer in the Newlands Project area by
providing interception and discharge of groundwater to the valley sinks such as Carson Lake
and Stillwater Marsh. Currently, there are about 350 miles of drains, 300 miles of irrigation
laterals, and 68.5 miles of main canals.

The depth to water is more uniform today than it was in the past—5 to 10 feet throughout
much of the area—a result of the continued contribution from irrigation recharge and canal
seepage. Seasona fluctuations of 1 to 3 feet are common with changesin irrigation
cropping, water supply, and rainfall.

2. Water Quality

Surface water quality in the study area has diminished greatly since the mid-1800s, primarily
as aresult of population increases and industrial practices. Mining, lumbering, sawmills,
livestock grazing, water projects, and even the 1960 Winter Olympics severely affected the
quality of water in Lake Tahoe, the Truckee River, tributary streams, and Pyramid Lake.

Extensive logging and milling operations throughout the Sierra Nevada quickly and severely
degraded the quality of the Truckee River and choked the rivers banks and bed with sawdust,
even creating sawdust bars at the river’ sterminus at Pyramid Lake, which proved impassable
to fish attempting to spawn upstream. Moreover, flumes used to transport logs to the river
were lubricated with tallow, dogfish oil, or rancid butter, much of which discharged to the
river. Clearcutting of the forests in the basin to supply wood for mining timbers, railroad
ties, and other development resulted in discharge of large amounts of sediment to theriver,
further degrading water quality (Nevada, 1997a).

Reno’ sfirst sewer lines were built around 1868 and consisted of pipes connected with each
storefront and then extended down alleys or streets to the Truckee River, where raw sewage
poured directly into theriver. During the summer when the stream channel frequently dried
up, the areawas rank with piles of untreated waste awaiting the fall rainsto carry them away
downstream. This condition existed well into the 1900s (Nevada, 19974).

In 1880, Highland Reservoir began providing municipal and industrial water to the city of
Reno. Thisopen, unfiltered water system took water directly from the Truckee River by an
open canal which was easily fouled by feedlots and decaying carcasses of range stock. Reno
residents often complained that their municipal water “looks thick and nasty, and tastes and
smellsjust as nasty asit looks, having the flavor of rotten wood, dead fish and general
staleness’ (Townley, 1983). Making matters even worse, a strainer at the reservoir outlet
frequently came loose, admitting trout and other fish into the pipes, which, as the pipe
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diameters through the Reno water distribution network narrowed, subsequently turned them
into infamous “Reno chowder” by the time they reached the kitchen sink (Nevada, 19974).

In 1899, the Floriston Pulp and Paper Company, located at the present-day site of Floriston,
California, began operations with the daily discharge of up to 150,000 gallons of acidic waste
directly into the Truckee River. By 1903, the Truckee River’s water quality had deteriorated
to the point where it was reported that the water at the Virginia Street bridge in downtown
Reno consisted of a“blend between black and brown with soapy bubbles covering the
surface” (Reno Evening Gazette, October 14, 1903). Despite court ordered injunctions and
the threat of a Nevada suit filed with the U.S. Supreme Court, discharges continued until |ate
1930 when the plant ceased operations (Nevada, 1997a).

In 1962, an 8-inch secchi disc and a hydrophotometer test revealed that the disc was
discerniblein Lake Tahoe at a depth of 136 feet and light was detectable at 500 feet. In
1969, the secchi disc was visible at only 100 feet, equating to an annual 4 percent reduction
in clarity (Report of the Lake Tahoe Joint Study Committee, March 1967, and Houghton
1994). By the 1980s, the disc was discernible at a depth of 75 feet (California, 1991). In
recent years, clarity hasvaried. In 2002, the average discernible depth was 78 feet
(University of California, Davis, February 25, 2003).

To eliminate the effect of numerous wastewater discharges on the water quality of Lake
Tahoe, the Tahoe-Truckee Sanitation Agency was formed in 1972 to create aregional entity
for collecting and treating wastewater from communities located along the northern and
western shore of Lake Tahoe; Alpine Meadows, Squaw Valley, and Northstar Ski Resorts,
and the town of Truckee and its environs (TTSA, 1999). Nutrients and organics were
diverted from Lake Tahoe, thus reducing algal growth and improving water clarity.

Tributaries contribute sediments to the Truckee River, particularly during flood events. For
example, the Gray Creek watershed is characterized by extremely steep terrain, unstable soil
conditions, extensive logging, and overgrazing by livestock. On many occasions, mud flows
from Gray Creek have caused the Truckee River to “run red” through Reno. An
investigation of the Gray Creek watershed by the U.S. Forest Service (USFS) showed that
little could be done to aleviate this periodic flood-related problem due to topographical,
hydrological, and biological conditions (Joplin and Fiore, 1995).

Studies performed in 1991 concluded that agricultural runoff aong the lower Truckee River
approximated nutrient input from the Reno-Sparks sewage treatment plant (COE, 1995).

The Truckee River Water Quality Settlement Agreement (WQSA), signed in October 1996,
establishes ajoint program to improve water quality by increasing seasona streamflowsin
the Truckee River downstream from Truckee Meadows through the purchase and dedication
of Truckee River water rights for streamflow. Water associated with the exercise of water
rights acquired pursuant to WQSA would be stored, when possible, in Prosser Creek and
Stampede Reservoirs, and would be managed by the parties acquiring water rights under
WQSA and by the Pyramid Tribe.
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3. Sedimentation and Erosion
a Truckee River Basin

Extensive logging and mining in the 1800s led to erosion of hillsides, causing severe
sedimentation in the Truckee River and destabilization of the natural geomorphology. By the
late 1800s, more than 60 percent of the mature trees in the Lake Tahoe basin had been cut
down, resulting in extensive erosion and sedimentation problems in the tributaries to Lake
Tahoe, including the Truckee River in Nevada (Nevada, 1997a).

In 1886, the Reno Reduction Works, an ore processing plant, was established. The mill
discharged rock residue into the Truckee River, leading to sediment deposition.

In the lower Truckee River, the Truckee Canal has had profound effects on sedimentation
and geomorphology. Pyramid Lake dropped more than 80 feet between 1905 and 1967,
which caused alowering of the base level of the Truckee River. Lowering the base level of
the Truckee River resulted in higher sediment loads and an unstable channel downstream
from Derby Diversion Dam. The high sediment loads greatly increased the size of the
Truckee River delta, and the lowermost reaches of the river became incised. Sedimentation
of the delta was so great that the cui-ui’ s ability to cross the delta to access the river was
greatly impeded. Marble Bluff Dam and Pyramid Lake Fishway are designed to reduce
erosion aong the lower Truckee River and to aid migration of Pyramid Lake fishes,
respectively.

The construction of Boca Dam probably resulted in increased sedimentation and erosion on
the Little Truckee River. Prosser Creek Dam, Stampede Dam, and Martis Creek Dam have
greatly reduced floods on the Truckee River, which has resulted in decreased sedimentation
and erosion. However, other factors have offset the benefits of these dams, including the
large population increases in Reno and surrounding areas and urbanization, which resultsin
increased runoff, channel degradation, and erosion.

COE stream channel work conducted in the Truckee River in the 1950s, including clearing
and straightening, accel erated sedimentation and erosion in many reaches (COE, 1992). The
greatest effects occurred in the reach between Wadsworth and Pyramid Lake, where
straightening steepened the channel, causing it to be less resistant to high flows. Asaresult,
a 1963 flood caused extensive flooding and erosion.

In 1974, to improve conveyance of Truckee River water in Reno and downstream, COE
removed reefs near Vista (Nevada, 1997a), and severa wetlands were drained in the eastern
portion of Truckee Meadows, resulting in erosion in Steamboat Creek.

In 1992 and 1995, localized rainstorms on Gray Creek resulted in the discharge of extensive
guantities of sediment to the Truckee River (Nevada, 1997a). Studies concluded that little
could be done to control erosion in the watershed because of topographic, hydrologic, and
geologic conditions.
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Then in January 1997, arecord peak flood flow, the result of arain-on-snow event, occurred
in the Lake Tahoe basin (Rowe et al., 1999). The water elevation of Lake Tahoe rose more
than one foot, reaching its highest level since 1917, at elevation 6229.4 feet. The high water
level, along with strong winds, resulted in extensive erosion and sedimentation at the lake
and in the upper Lake Tahoe basin.

b. Carson River Basin

Development of the Newlands Project and diversion of Truckee River water through the
Truckee Canal changed the geomorphology of the lower Carson River. The widely varying
hydrologic regime instead became a regulated flow condition with hundreds of miles of
irrigation channels.

In 1970, USGS sampled sites in the Carson River basin downstream from the Comstock era
mines and identified elevated mercury concentrations in unfiltered river and sediment. High
concentrations of mercury also were found in the sediments and fish of Lahontan Reservoir,
downstream from the reservoir on the Carson River, and at Stillwater WMA (Nevada, 2003).

In 1990, the U.S. Environmental Protection Agency (EPA) listed the Carson River Mercury
Site, which includes approximately 100 miles of the Carson River and Stillwater NWR, on its
National Priority List under the Comprehensive Environmental Response, Compensation,
and Liability Act (55 Federal Register [FR] 35502-35512, August 30, 1990). Researchis
ongoing, and minor cleanup of the area has occurred. By 1994, EPA identified that health
risks were most evident from fish and wildlife and sediment throughout the Carson River
basin, including Lahontan Reservoir, the active channel of the Carson River, Carson Sink,
and Stillwater NWR (Nevada, 1997b).

In January 1997, aflood flow in the Carson River peaked at 22,300 cfs (measured at the Fort
Churchill gauge). Theriver carried an estimated 200,000 tons of sediment and 1.5 tons of
mercury, representing nearly 33 percent of the total sediment load and 30 percent of the total
mercury load estimated to have passed the gauging station during the 9-month sampling
period from January through September 1997 (Hoffman and Taylor, 1998).

4. Biological Resources
a. Pre-settlement Conditions
i Truckee River Basin

Before the mid-1800's, many portions of the free-flowing Truckee River and its tributaries
were bordered by marshes and stands of willows. Marshy lowlands covered the eastern third
of Truckee Meadows, which was vegetated with thick stands of grasses, bulrushes, and
cattails. A natural rock formation at Vista partially constricted river flow so that high water
during the spring runoff inundated an extensive area. Wetlands with dense stands of willows
bordered the river, and abundant cottonwoods grew on slightly higher ground (Nevada,
1997a). Theriver meandered through Truckee Meadows, and islands were covered with
thick stands of willows, cottonwoods, currant, and wildflowers (McQuivey, 1996, as cited in
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Nevada, 1997a). The lower Truckee River had extensive groves of large cottonwoods
forming dense thickets (Ridgway, 1877). Historically, 450 acres of palustrine emergent
wetlands and 7,700 acres of riparian (both shrub and forest) vegetation occurred along the
river downstream from Vista (COE, 1992) in bands up to 2,000 feet wide (COE, 1995).

The Truckee River teemed with fish. Large numbers of Lahontan cutthroat trout (LCT), a
fish of “extraordinary size” (Fremont, 1845, as cited in Nevada, 1997a), traveled from
Pyramid Lake to the tributaries of Lake Tahoe and Donner Lake to spawn (Gerstung, 1988;
Nevada 1995). Cui-ui inhabited both Pyramid Lake and Winnemucca L ake and spawned in
the Truckee River, likely hundreds of thousands, up to what is now Wadsworth (Buchanan
and Coleman, 1987). Pyramid Lake reached an elevation as high as 3878 feet (Galat et al .,
1981) and, in some years, the Truckee River flowed into adjacent L ake Winnemucca.

Bird life was also plentiful and diverse. In 1868, naturalist Robert Ridgway identified 107
species of birds along the Truckee River downstream from Wadsworth (Ammon, 2002a).
Thousands of pelicans, gulls, ducks, geese, and other waterfowl used Pyramid Lake
(McQuivey, 1996, as cited in Nevada, 1997a), and L ake Winnemucca supported large
numbers of waterfowl aswell. Duck Lake, located just south of Pyramid Lake, was at times
literally covered with mallard, teal, and coots; snipe were found along the shore (McQuivey,
1996, as cited in Nevada, 1997a). Bald eagles nested at Pyramid Lake as |ate as 1866
(Alcorn, 1988) and at L ake Tahoe.

ii. Carson River Basin

Cottonwoods lined the banks of the Carson River where it entered Carson Lake. Theriver
supported large populations of trout and other fish, and Carson Lake supported fish, mussels,
and other aquatic life (Simpson, 1876, as cited in FWS, 1996). In 1862, aflood event
changed the river course so that it flowed directly into Carson Sink, and Carson Lake shrank
(Nevada, 1997b). The maximum size of the lake and adjacent marsh was about 38,000
acres, with an average of 27,000 acres. Stillwater Marsh and Carson Sink averaged about
120,000 acres.

An estimated 150,000 acres of wetland habitat existed in Carson Lake, Stillwater marshes,
and other terminal wetlands in Lahontan Valley between 1845 and 1860 (Kerley et al., 1993).
In the late 1800's, Carson Sink was “half shallow lake, half tule swamp” and supported salt
grass, sedges, and tules (Nevada, 1997b). There was an abundance of submergent
vegetation, bulrush, sedges, and salt grassin Stillwater Marsh and Carson Sink. Freshwater
clams and aquatic snails, fish, mink, and river otter were present and used by the native
people. Frogs, muskrats, pelicans, curlews, other shorebirds, ducks, geese, and other aquatic
birds were abundant (Kerley et al, 1993).

b. Post-Settlement Conditions
Since the 1850s, the Truckee and Carson River basins have been affected by a multitude of

competing interests. Man has actively sought and exploited resources in the area—timber,
ore, land, water, wildlife, and scenery. The following narrative highlights past cumulative
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effects that have led to conditions that exist today. Changes associated with lakes and
reservoirs and changes along the rivers and streams of the study area are discussed.

i. Lakes and Reservoirs
@ Lake Tahoe and Truckee River Basins

With the arrival of settlersin the Truckee River basin, aguatic, wetland, and riparian
communities began to change. Reconstruction of dams at Lake Tahoe (1913), Donner Lake
(1930s), and Independence Lake (1939) created more aquatic habitat but reduced upland and
riparian vegetation adjacent to the natural shoreline (by approximately 1,865 acres at Tahoe,
155 acres at Donner Lake, and more than 50 acres at Independence Lake). These and earlier
dams created migration barriers for fish, and operations changed river flow patterns with far-
reaching consequences. Loss of riparian vegetation by inundation likely reduced bird and
small mammal populations. Inundation of Tahoe yellowcress habitat and impacts from
recreation and development resulted in listing of the plant by the State of Californiain 1982
as endangered and by the State of Nevada as critically endangered. Human disturbance,
including timber harvesting and development at and near the lakes, cumulatively have had
far-reaching adverse effects on forest and riparian vegetation and associated wildlife.

Construction of Boca (1937), Prosser Creek (1962), Stampede (1970), and Martis Creek
(1971) Dams and associated reservoirs further altered the environment, creating additional
aquatic habitat at the expense of terrestrial valleys and their associated riparian and stream
ecosystems. Losses at the reservoirs were approximately 980 acres of Jeffrey pine forest,
sagebrush, and willow/aspen/meadow riparian habitats and about 4.7 miles of stream for
Boca Reservoir; 3,450 acres of Jeffrey and lodgepole pine forest, sagebrush, and
willow/meadow riparian habitats, 8.7 miles of streams and sloughs of the Little Truckee
River, 3.7 miles of Sagehen Creek, and 7.6 miles of tributariesto the Little Truckee River for
Stampede Reservoir; 750 acres of sagebrush and riparian habitats, 4 miles of Prosser Creek,
2 miles of Alder Creek, and 1.6 miles of tributaries to Prosser Creek for Prosser Reservoir;
and severa miles of stream and riparian habitats for Martis Creek Reservoir.

The valleys had historically provided biologically rich areas for riverine and terrestrial
wildlife and were likely important movement corridors. Construction of the reservoirs likely
adversely affected amphibians, many species of migratory songbirds, waterfowl, water
shrews, Sierra Nevada mountain beaver, muskrat, mink, and otter. Although some of these
species may use the reservoirsto alimited extent, the reservoirs do not provide quality
habitat. Some reservoirs have likely increased habitat for some species of spring and fall
migrating waterfowl.

Construction of the reservoirs resulted in a shift in composition of fish communities from
river- to lake-oriented. Resource agencies have stocked and continue to stock non-native fish
in lakes and reservoirs for recreational fishing in response to depleted native fish populations.
In 1887, the first (recorded) Mackinaw (lake) trout (non-native) was introduced into Lake
Tahoe (Nevada 19974). A non-native invertebrate (Mysisrelictus) also was stocked in Lake
Tahoe from 1963 to 1965 to enhance the prey base for lake trout. These introductions have
likely disrupted native communities and increased predation on native fishes, amphibians,
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and macroinvertebrates (Goldman et al., 1979; Frantz and Cordone, 1970; Panik and
Barrett, 1994; Knapp, 1994).

The noxious weed, Eurasian watermilfoil, has become established in shallow waters of Lake
Tahoe. This species can form thick underwater stands and dense mats near the water surface
(University of Nevada, Reno, no date). It crowds out native plants and modifies aquatic
ecosystems. The non-native common mullein has invaded the drawdown areas of several
local reservoirs, particularly Stampede Reservoir, and may provide a source of seed to spread
to other areas.

Timber harvesting during the Comstock era and, more recently, pesticide use likely have
contributed to a decline in raptor populations, particularly osprey, peregrine falcon, and bald
eagle, around the lakes. Bald eagles and osprey have recently re-established territories at
some of thereservoirs. A self-sustaining population of kokanee (non-native fish) provides a
winter food source for bald eagles at L ake Tahoe.

Marinas, residential areas, boat docks, trails, and roads have directly reduced riparian habitat
and wetlands around the lakes and reservoirs. In particular, construction of Tahoe Keys
Marinareduced the largest Lake Tahoe wetland from an estimated 1,350 acres to
approximately 500 acres. Thisimpact likely reduced populations of muskrat; fish; yellow-
headed, red-winged, Brewers blackbirds and other songbirds; rails; and waterfowl. Use of
these facilities has increased water consumption, disturbed wildlife, created nonpoint source
pollution, and contributed to air pollution (which may degrade water quality).

Cui-ui was listed as endangered in 1967 under a predecessor to the current Endangered
Species Act. The lowering of Pyramid Lake' s elevation impeded access to the Truckee
River, and flows frequently did not provide suitable conditions for cui-ui spawning and
incubation. Theorigina strain of LCT in Pyramid Lake became extirpated by 1944
(FWS, 1995b), due in part to overfishing and pollution, but primarily due to barriersto
migration. A different strain of LCT was introduced to the lake in 1950, but dams and
weirs prevented migration and lack of habitat in the lower river precluded spawning.
Impacts to LCT throughout its range led to its being listed as an endangered speciesin
1970 (35 FR 13520, August 25, 1970), with reclassification as a threatened speciesin
1975(40 FR 29863, July 16, 1975). As stated previously, afish lock at Marble Bluff Dam
aidsin river access for cui-ui and LCT during their annual spawning migration from
PyramidLake. Marble Bluff Dam also routes streamflow through the Pyramid Lake
Fishway; the fishway provides river access for cui-ui and LCT.

Theinitia recovery plan for cui-ui was written in 1978; since then there have been three
revisions, most recently in 1992. A recovery plan for LCT was written in 1995. Both plans
specify recovery criteriafor the species and objectives designed to protect them, with the
ultimate objective of delisting. In 1982, the U.S. District Court for the District of Nevada
ruled that the Secretary must utilize all Project water stored in Stampede Reservoir for the
benefit of the Pyramid Lake fishes until the cui-ui and Lahontan cutthroat trout are no longer
threatened or endangered, or until sufficient water for their conservation becomes available
from other sources.
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Changes to Pyramid Lake have affected other speciesaswell. Several species of aguatic
snail in Pyramid Lake have become extinct (LaRivers, 1962). Furthermore, salinity of the
lake increased 32 percent between 1933 and 1980; high salinity may substantially reduce
species diversity of the crustacean zooplankton community (Galat and Robinson, 1983).
Increased flows to the lake in the past few years, however, have reduced salinity levels
(Scoppettone, 1999).

The Truckee River deltaat Pyramid Lake currently provides some habitat for shorebirds and
waterfowl; the lake may have historically supported much larger populations. Winnemucca
and Duck Lakes, which supported large waterbird and shorebird populationsin the early 20th
century, have dried up (Nevada, 1997a).

Adverse cumulative impacts have led to an increased awareness by the public and
government agencies of the value of these ecosystems and to programs to restore them. This
culminated in the President, at the Lake Tahoe Presidential Forum in 1997, directing his
Administration to begin acting on recommendations to improve water quality of Lake Tahoe
and restore forest ecosystems. These projects have begun through devel opment and
implementation of the Lake Tahoe Environmental |mprovement Program (EIP), and include
such activities as stream restoration, erosion control, prescribed burns, and retention of large
conifersto restore old growth forest or healthy forest characteristics. See Chapter 4,
“Cumulative Effects,” for future projects under the Lake Tahoe EIP. Forest restoration
actions benefit the Truckee River and associated lakes and reservoirs by reducing the
potential for catastrophic fire that could indirectly increase discharge of sediment to water
bodies.

(b) Carson River Basin

Construction of the Newlands Project altered the natural hydrologic regime in Lahontan
Valley, especialy the wetlands (FWS, 1995a). Lahontan Reservoir inundated approximately
14,800 acres of sagebrush, saltbrush scrub, cottonwood forest, willow riparian, and marsh
habitats, as well as approximately 12 miles of the Carson River. Nesting habitat for herons,
egrets, and songbirds, and habitat for other riparian species that existed along the Carson
River were inundated.

Islands in Lahontan Reservoir have provided nesting habitat for colonial nesting birds,
including Californiaand ring-billed gulls; reservoirs aso attracted fish-eating birds such as
terns, gulls, and pelicans which do not typically forage in riverine environments. Lahontan
Reservoir has been used extensively during waterfowl migrations (Saake, 1994).

ii. Rivers and Tributaries
@ Truckee River Basin
Dams at Lake Tahoe, Donner Lake, Independence Lake, and on the Little Truckee River,

Prosser Creek, and Martis Creek have atered streamflows and flow patternsin the Truckee
River and its tributaries.
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Some of the greatest effects of dams have been incision of the river channel, narrowing of the
flood plain, destabilization of riverbanks, loss of riparian vegetation and wildlife, interruption
of migration corridors for spawning native fish, changes in the natural flow regime, and
streamflows inadequate to support native invertebrates and fish. Fish can be trapped and
killed by unscreened diversions. Movement of sediment also has been interrupted by dams.
Sediment is important in the formation of gravel bars, which are highly productive
invertebrate areas and provide habitat for fish spawning and egg incubation. Vegetative
growth on point bars helps to narrow and deepen the stream channel, thereby providing
cooler water and improving fish habitat.

In 1998, the Nevada State Engineer approved applications by the Pyramid Tribe to
appropriate a maximum of 6,000 cfs of unappropriated water of the Truckee River and its
tributaries, in part for spawning and conservation of cui-ui and LCT. Thiswater has benefits
for other aguatic life as well.

Asdiscussed under “Water Quality,” mining, logging and sawmill operations, and other
practices in the late 19th century led to severe degradation of water quality in the study area.
Currently, streamflow reductions and alterations, loss of riparian vegetation that shaded the
river, discharge of treated sewage effluent, and agricultural runoff promote degraded water
guality and increased water temperature in the Truckee River. High seasonal water
temperatures in the lower river preclude LCT and other salmonid species and, during summer
months, often increase fish mortality. Invertebrate prey speciesfor trout (mayflies,
caddisflies, and stoneflies), which are indicators of good water quality, generally decline in
the lower reaches of the Truckee River during many years.

Construction of Interstate 80 aong the river corridor (1953 to 1979); construction of the
Central Pacific Railroad in the 1860s, and later straightening of the corridor by Southern
Pacific Railroad; urban development in Truckee, Reno, and Sparks; livestock grazing;
construction of bridges; sand and gravel mining; river channel modification by COE for
flood control in the 1960s; and clearing of vegetation cumulatively have had adverse effects.
These actions eliminated many of the natural meanders of the Truckee River, altered
sediment loads that provided fish spawning gravels, eliminated oxbows and wetlands,
reduced periodic flooding of wetland vegetation, restricted channel migration, and eliminated
an extensive riparian area.

By 1992, approximately 390 acres of palustrine emergent wetlands and 6,680 acres of
riparian (both shrub and forest) vegetation that historically occurred along the Truckee River
downstream from Vista had been eliminated, aresult of clearing for agricultural and urban
use, and cutting for firewood. Only about 60 acres of wetland and 1,020 acres of riparian
vegetation remain (COE, 1992). Water management altered streamflow patterns to the
degree that cottonwood regeneration was all but precluded (COE, 1995). The presence of
beaver, thought to have been introduced to the Truckee River basin by USFSin the early
20th century to control erosion at the headwaters (Hall, 1960), and livestock have further
reduced cottonwood survival in some areas.

In the early 1980s, FWS began to develop and implement a flow management strategy for the
lower Truckee River to benefit cui-ui recovery. That strategy utilized a flow regime (and
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related selection criteria) to supplement unappropriated water in the lower river with project
water in Stampede and Prosser Creek Reservoirsto “maximize occurrence of suitable river
stages and lake conditions during spawning runs.” Generally, in years when sufficient water
was forecast to be available to promote cui-ui spawning and recruitment, project water would
be released as necessary during April through June to assist in achieving prescribed flows.
An evaluation tool (“cui-ui model”) was developed to be used in conjunction with the
Truckee River operations model to evaluate the relative benefits to the cui-ui population of
various water management scenarios for the Truckee River basin. The cui-ui model provided
the analytical basisfor cui-ui in the 1998 draft environmental impact statement/
environmental impact report (DEIS/EIR). FWS has since replaced the cui-ui flow regime,
which was a single-species strategy, with an expanded set of flow regimes that isintended to
broaden the use of project water and other dedicated waters to provide recovery benefits for
both cui-ui and LCT and the riverine habitat upon which they depend.

Water diversions, poor water quality, overfishing, and the loss of wetlands and the
cottonwood riparian forest are major factors that have affected native fish and wildlife. In
the 1860s, both settlers and Indians were fishing on the Truckee River and at L ake Tahoe for
profit and recreation. Immense numbers of LCT were caught and shipped to San Francisco
and mining camps (Sigler and Sigler, 1987). Later, canning plants were constructed along
the river to process the fish. Between 1873 and 1922, up to 100 tons of LCT were harvested
annually from Pyramid Lake and the Truckee River (Townley, 1980, as cited in Nevada,
1997a). Weirs and dams constructed in the river restricted LCT and cui-ui from reaching
spawning grounds and facilitated harvest.

In the latter half of the 19th century, the large amounts of sawdust and debris from upstream
lumber millsthat created the delta at the terminus of the Truckee River further restricted
these spawning migrations and contributed to the decline of the LCT population.
Construction of the Newlands Project in 1905, which created an additional barrier at Derby
Diversion Dam and diverted water from the river to the Lahontan Valley viathe Truckee
Canal, resulted in an eventual decline of Pyramid Lake.

Rainbow trout were first stocked in theriver in Californiain 1879, brown trout in 1941, and
kokaneein 1951. Catfish, rainbow trout, and brook trout were introduced to the Truckee
River in Nevadain the 1870s and 1880s and, after 1890, the Truckee River was stocked
annually to satisfy the demand of sport fishing (Nevada, 19974).

A 1972-76 bird study along the lower Truckee River (Klebenow and Oakleaf, 1984) showed
that 42 of the 107 speciesidentified by Ridgway in 1877 were not present. A 1992-93 survey
rarely detected marsh wren, savanna sparrow, or common yellowthroat, and American bittern
and sorawere not observed at all (Morrison, 1992a; 1993). Surveysin 1998 found 80
species, but some were non-native and others were not present in Ridgway’ stime. The net
species |oss between 1868 and 1998 was 47 percent, and several important habitat types were
no longer present or were underrepresented (Ammon, 2002a). Declinesin species diversity
and abundance had occurred and are probably occurring in the amphibian (Panik and Barrett,
1994) and mammalian communities aswell. However, as the result of cottonwood
regeneration following favorable conditions in 1983 and 1987, and since restoration of
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cottonwoods along the lower river was begun in 1995, populations of some species of birds
have substantially increased in abundance (Rood et al., 2003).

A magjor factor that has influenced native fish and wildlife communities is introduction of
exotic species (including tamarisk, broad-leaved peppergrass, whitetop, purple loosestrife,
Russian thistle, bullfrogs, non-native fishes, and several aguatic invertebrates). Non-native
trout and bullfrogs consume young of native fishes and amphibians. Whitetop has overrun
native habitats and currently is believed to cover about 12,000 acres along the Truckee River
and itstributaries (Donaldson, 1999). Purple loosestrife has been found along approximately
49 miles of the Truckee River downstream from Reno (O’ Brien, 1999). Eradication
programs are currently being implemented to eliminate whitetop and purple loosestrife.
Eurasian water milfoil has been found along 9 miles of the Truckee River downstream from
Lake Tahoe and in apond at Verdi (Donaldson, 1999).

In recent years, attention has focused on enhancing streamflows in the Truckee River, which
directly or indirectly would benefit fish and other aguatic life. 1n 1995, FWS expanded its
cooperative effort with the Federal Water Master to manage reservoir releases to promote
establishment of cottonwoods along the river, particularly downstream from Derby Diversion
Dam. The effort has been successful, and millions of cottonwood seedlings have become
established along the lower river (Rood et al., 2003). In 1996, the Truckee River Water
Quality Settlement Agreement was signed, which will increase seasonal streamflowsin the
river and, secondarily, will improve habitat for aquatic life. Also see“Water Quality.” Other
actions designed to improve conditions for fish have been implemented, including the fish
lock at Marble Bluff Fish Facility, which can pass 800,000 cui-ui during a spawning run.

Other efforts include those of The Nature Conservancy to restore reaches of the Truckee
River downstream from Vista and the Truckee River Watershed Council, which is assisting
othersin acquiring funds for restoration projects along the Truckee River and tributariesin
California. These ongoing efforts are described in more detail in chapter 4.

Currently, the Pyramid Tribe is implementing a management plan that includes water quality
monitoring in the Truckee River, riparian restoration measures along the lower river, and
several measures from the Cui-ui Recovery Plan. It has implemented a fencing program to
reduce streambank damage from livestock and improve cottonwood regeneration between
Wadsworth and Pyramid Lake.

(b) Carson River Basin

During the Comstock era, milling operationsin the Virginia Mountain Range and along the
Carson River used mercury to process gold and silver ore. As much as 7,500 tons of
elemental mercury may have been discarded in mill tailings or discharged to the Carson
River or itstributaries (Bailey and Phoenix, 1944). This mercury flushed downstream;
mercury has been found in sediment, water, and fish in Lahontan Reservoir, Carson Sink, and
Stillwater NWR. (See* Sedimentation and Erosion.”)

Diversion of Carson River water for agriculture reduced and modified the pattern of flow
available to Lahontan Valley wetlands; this resulted in drying of marshes at Stillwater NWR,
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Carson Lake, and Carson Sink (Kelly and Hattori, 1985; Morrison, 1964; Townley, 1977, all
ascited in FWS, 1996). Kerley et a. (1993) described changes in local wetland conditions,
as summarized here. Wetland acreage in Lahontan Valley has been 10 percent of that
documented in 1905. From 1967 to 1986, Carson L ake wetlands averaged 10,000 acres, and
Stillwater Marsh wetlands averaged 14,000 acres. During the drought of 1987-1994, wetland
acreage dropped to alow of about 2,400 acres (FWS, 19954). Following the drought, the
baseline wetland habitat in Lahontan Valley totaled about 16,600 acres in 1995 and 59,000
acresin 1997 (Henry, 1999).

Since construction of the Newlands Project, wetlands have been partially maintained with
drainwater, which can contain contaminants. Sediments from some wetlands contained
elevated concentrations of arsenic, lithium, mercury, molybdenum, and zinc. Biological
tissues from some wetlands also contained elevated concentrations of materials associated
with adverse biological effects on wildlife, particularly migratory birds. In most years, the
water discharges were too low to flush these accumulated substances from the wetlands
(FWS, 1996). TCID currently operates L ahontan Reservoir with flood flow criteria, and
spills and precautionary drawdowns are directed first to wetlands and then to farmland.

Section 206 of P.L. 101-618 authorizes the acquisition of water and water rights for wetlands
in Lahontan Valley. In 1990, FWS initiated a series of programs to acquire from willing
sellers up to 75,000 acre-feet of water rights for the wetlands: 50,000 acre-feet from the
Carson Division and additional water that may come from segment 7 of the Carson River,
reservoir spills, drainwater, and other sources. As of June 2003, 32,800 acre-feet had been
purchased in the Carson Division, 4,300 acre-feet from segment 7 of the Carson River, and
2,900 acre-feet acquired from the Navy. Most purchases have occurred at the edges of the
Newlands Project near Stillwater NWR and Carson Lake (Grimes, 2003).

FWS has devel oped a comprehensive plan to manage Stillwater NWR that focuses on
approximating natural habitat conditions as the primary means to conserve and manage
refuge wildlife, restore natural biological diversity, and fulfill international treaty obligations
with respect to fish and wildlife. The boundary of the refuge would be expanded to include a
majority of the lands now within Stillwater WMA and portions of Fallon NWR, aswell as
land along the lower Carson River and other lands north of the existing refuge (FWS, 2003).

The expansion of agriculture in the valley, made possible by the Newlands Project, has
eliminated approximately 74,500 acres of desert salt bush scrub, riparian, and wetland
communities, which provided habitat for wildlife, and replaced it with fields of alfalfaand
other crops. Agricultural fields provide foraging habitat for some wildlife, however, such as
white-faced ibis. Residential housing, subdivisions, and commercia and industrial
development have increased in Lahontan Valley in recent years. These developments have
eliminated agricultural and wild land, including wetlands and riparian areas, thereby reducing
habitat used by wildlife. Fallon NWR (1931), Stillwater WMA (1948), and Stillwater NWR
(1991) were established for wildlife in the area.
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5. Economics and Social Environment

Before 1850, the primary economic activities in the Truckee River basin were concentrated
in trading posts and stop-off stations for travelers moving west to California and Oregon,
although some ranching and farming also occurred. Two events that brought about
significant economic development in the area were the discovery of Comstock Lode in 1858
and the development of the intercontinental railroad in the 1860s. These events attracted
workers, miners, and entrepreneursinto the area. With the development of mining and the
railroad, the demand for lumber and agricultural products greatly increased, which
accelerated the growth in the lumber mill and agricultural sectorsin the regional economy
from 1860 to 1880.

Alfalfaseed, also known as“ Chili clover,” was introduced to Truckee Meadows agriculture
in 1868. Farmers soon planted it extensively, as it tolerates salt, variable climate, drought,
and insects. By the mid-1870's, it was the staple crop.

When the Comstock fortunes began to fade in the early 1880s, a 20-year depression in
Nevada began. Although this depression eventually caused the State’' s population to fall by
32 percent, from 62,226 in 1880 to 42,355 by 1900 (Nevada, 1997a), the railroad and
agriculture fostered development in Truckee Meadows.

From 1890 to 1920, the demand for agricultural goodsincreased. To help meet this
increased demand, the Newlands Project was constructed to provide additional water for
irrigation in Lahontan Valley.

During the 1890s, Floriston Pulp and Paper Company, Truckee River General Electric
Company, Washoe Power and Development Company, and Reno Power, Light and Water
Company, were taking water from the Truckee River to produce the newly popular electrical
energy (Townley, 1977). It was also around this time that tourism trade began to grow in the
Lake Tahoe area. (See “Recreation.”)

During the Depression years, gambling was legalized in Nevada, which helped to sustain the
local economy. Inthelatter part of the 1930s, Federal legisation was approved for the
development of additional water storage under the Truckee Storage Project.

During World War 11, there was considerable economic growth due to the development of
military installations, such as a pilot training station near Fallon and a munitions depot near
Hawthorne.

The regional economy grew during the 1950s and 1960s, primarily in the mining, gambling,
and tourism industries. In the 1970s and 1980s, the tourism grew rapidly, particularly asa
result of growth in the ski resort industry in Californiaand further development of gambling
in Nevada near Lake Tahoe. This economic growth has led to additional real estate
development in the area, particularly in the vacation-home market.

From 1980 to the present, economic trends in the river basin again have been dominated by
growth in recreation, tourism, and gambling, as well as growth in the transportation/
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warehouse sectors. At the same time, irrigated agriculture production in Truckee Meadows,
aswell asin the Newlands Project, has decreased.

6. Recreation

Settlers brought their cultural institutions and their need for services, including recreation,
which expanded through time. From the time of John Fremont to the present, many factors
have contributed to the enhancement and enjoyment of the recreation resources of the study
area. The natural beauty of the high Sierra Nevada, with its alpine forests and natural fresh
water lakes such as Lake Tahoe, Donner Lake, and Independence Lake, has attracted tourists
for more than a hundred years. Construction of roads and railroads into the high country
provided improved access, thereby increasing recreational opportunities. Construction of
Prosser Creek, Stampede, Boca, and Lahontan Reservoirs to benefit farming/ranching
indirectly benefited recreation by providing additional opportunities to picnic, swim, camp,
hunt, and fish. Over time, the establishment of city, county, and State parks and private
resort development, as well as the incorporation of land into the Federal estate, has enhanced
recreation opportunities in the area.

a. Recreational Fishing

While in the Truckee River basin, Fremont benefited from the hospitality of the Paiute
Indians by feeding on the “incredibly large” species of LCT, some weighing more than 40
pounds, which was plentiful in Pyramid Lake and the Truckee River (Nevada, 1997a).
Although the fish were primarily a source of food for the Paiutes and early settlers and later
asacommercial source for both, it can be assumed that because of their size and abundance,
they also provided arecreational fishery. California’s effortsto maintain the LCT fishery in
the Truckee River iswell documented.

Settlement in the Truckee-Donner area began in the 1860s, based primarily on logging and
railroad construction and operations. Silt loading from timber clearcutting and resultant
hillside runoff degraded river water quality and affected native wildlife. It can be assumed
that the quality of the recreational fishery declined as the quality of the Truckee River
environment declined.

In 1875, because of depleted stocks of native fish in the Truckee River, the California Fish
Commission released the first non-native fish species into the Truckee River upstream of the
confluence of the Little Truckee River (Nevada, 1997a). The disappearance of LCT
upstream of Verdi, Nevada, was recorded in 1880. The California Fish Commission filled
the void with McCloud River rainbow trout, Eastern brook trout, and other non-native trout.
In early 1880, a fisherman reported an occasional “keeper” (Townley, 1980).

After 1890, game fish were stocked in the Truckee River annually to meet the demands of
gport fishing. Nevada s restocking stressed the McCloud River trout and brook trout.
Restocking was assisted by the Virginia& Gold Hill Water Company, which annually
contributed over 250,000 fry from its Marlette Lake fish hatchery (Nevada, 19974).
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Between 1938 and 1944, the Pyramid Lake strain of LCT in Pyramid Lake was extirpated
through a combination of physical impediment to upstream spawning runs, river pollution,
sawdust covering spawning gravel, and overfishing (Nevada, 1997a).

Today, fishery management in the region is characterized by a proliferation of public/
private/tribal partnerships. In recent years, voters have passed State and county bonds for the
outdoors, including the Truckee River. Community-based planning and funding efforts have
been focusing on devel oping the Truckee River within vegetated banks and wetlands rather
than concrete and rock lined channels. Unneeded bridge abutments are being removed, old
oxbows are being reclaimed, and trees are being planted. Within the river, boulders are being
placed with the objective of restoring the river to amore wild condition, which will also
provide better habitat for fish and opportunities for anglers. Restoration efforts could have
the effect of returning the Truckee River to afirst-class fishing river. The Pyramid Tribe has
an extensive fishery program that includes partnerships with Nevada Department of Wildlife
(NDOW) and FWS.

b. Tourism and Recreation

Tourism and recreation in the Sierra Nevada always has depended on access. Construction
of the transcontinental Central Pacific Railroad in 1868 led to the founding of Truckee,
California, and provided a gateway to L ake Tahoe and the surrounding area.

Lake Tahoe' s tourism expanded when the Bliss enterprise formed a new corporation, the

L ake Tahoe Railway and Transportation Company, obtained afranchise, and in 1889 began
construction on a narrow gauge railroad between Tahoe and Truckee. Service was offered
three times a day during the summer, and the train and the climb were marvels. With the
completion of the railroad, a 170-foot luxury excursion steamer, the Tahoe, was added in
1896. The Bliss corporation then built Tahoe Tavern, for many years a world famous hotel
(Hinkle and Hinkle, 1987).

By the dawn of the 20th century, the extensive logging operations at L ake Tahoe had passed
out in favor of an economy based on tourism and recreation. In 1931, gaming became legal
in Nevada and a new industry was born.

In 1960, Lake Tahoe was given greater visibility when the Winter Olympics were held at
Squaw Valley. The Winter Olympics elevated the importance of winter sportsin the areato
an international level, thus guaranteeing a steady stream of tourists.

Construction of dams and reservoirs between 1929 and 1970 and the subsequent
development of associated facilities over time supplemented the recreation opportunities
already existing at the many natural lakes in the study area. Demand for recreation in the
Truckee area spawned the creation of the Truckee Donner Recreation and Parks District in
1962. Several of the recreation facilities adjacent to Donner Lake are managed by the
District in cooperation with California State Parks. Most of the other recreation facilities
associated with lakes and reservoirs are managed by USFS cooperating with many other
governmental and private entities.
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The Truckee River was not embraced by nearby residents, municipalities, and county
governments as a recreational resource for the region until the 1970s and 80s. Since that
time, arecreational river corridor was conceived, improvements to the river corridor have
been made, and many recreational enhancements such as access facilities have been built
(Resource Concepts, Inc., 2002).

The January 1997 flood provides an indication of a newly developed respect of the Truckee
River as arecreationa amenity. COE proposed rebuilding the flood walls that lined the
Truckee River, but atask force of residents convened by local governments persuaded COE
to rethink past flood control measures. With a sales tax to fund the community’ s share of the
project, the task force developed a plan that would return the river to a more natural state and
provide flood protection while enhancing river based recreation (Reno Gazette Journal,
2003). The future of river recreation on the Truckee River can be characterized as being
based on private public partnerships and support for restoration, environmental enhancement,
and recreational projects.

7. Cultural Resources

Human cultural resources are often transitory. Successive cultures that used similar
resources often settled in and used the same locations as those they followed. Theresult is
that remains of earlier settlements were displaced or destroyed, or the context of materials of
aparticular period lost. The more intensive the settlement or use of the land, the greater the
probability of loss of these earlier sites.

Reservoir construction inundated most sites and, in some cases, subjected shoreline sitesto
wave action, destroying any evidence or context. As transportation infrastructures and
economic bases expanded, humans built many cities and towns over previous settlements.
Such development and the subsequent increases in human land use can also contribute to site
erosion or unauthorized collecting. Large-scale construction and ground disturbance
activities associated with mining, logging, and ranching altered the natural environment and
earlier sites. Some sites were more ephemeral than camps; many were located in areas of
extensive timbering or grazing. Therefore, some sites may have been compromised due to
extensive resource consumption by humans and animals alike.

3-27



Revised DEIS/EIR
Truckee River Operating Agreement

GENERAL METHODS AND ASSUMPTIONS

This section provides an overview of the general methods and assumptions used to evaluate
resources under current conditions, the No Action Alternative (No Action), Local Water
Supply Alternative (LWSA), and Truckee River Operating Agreement Alternative (TROA).
Additional methods of analysis are presented for indicators of each resource.

I COMPARATIVE EVALUATION OF ALTERNATIVES

In compliance with the National Environmental Policy Act (NEPA), this revised DEIS/EIR
compares the potential effects (beneficial and adverse) of the two action alternatives (LWSA
and TROA) on resources in the study areato No Action. Under NEPA, mitigation is not
required for any adverse effects that may occur under No Action. Mitigation may be
necessary for adverse effects under the action alternatives.

Additionally, in compliance with the California Environmental Quality Act (CEQA), this
document compares the potential effects on resources under the alternatives (No Action,
LWSA, and TROA) to the existing environmental setting, or “current conditions,” as used in
this document. Asunder NEPA, mitigation is not required for any adverse effects that may
occur under No Action; however, CEQA Guidelines (section 15126.4(a)) require the
document to discuss feasible measures to avoid or substantially reduce a project’ s significant
environmental effects.

Thus, in this document, the effects of No Action are compared to current conditions, and the
effects of the action alternatives are compared both to current conditions and to No Action.

Because resources in the study area are numerous and complex, some resources were
analyzed using representative indicators. For example, rather than analyzing all fish
populations, certain species were selected to provide afocused analysis of the effects of the
aternatives. The analyses that used resource indicators are considered adequate to address
all potentially significant effects on that resource.

ll. USE OF THE TRUCKEE RIVER OPERATIONS MODEL

A computer model, the Truckee River Operations Model (operations model), was used to
help analyze current conditions and the alternatives. “Water Resources. Environmental
Conseguences, Method and Operations Model Input Assumptions” identifies model ed
operational elements of current conditions and the alternatives.

Computer models are commonly used to simulate water facility or resource operations for a
hydrologic (e.g., river) system, particularly when anumber of complex or competitive tasks
must be performed. The results of model operations for different alternatives can be
compared to identify and quantify potential effects on resources of interest.
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Current conditions, No Action, and the two action alternatives identify river operations for
managing available water resources to satisfy water demands (i.e., M&I, agriculture, water
quality, hydroel ectric power generation, aquatic and riparian habitat) at various points along
the Truckee River. The capacity of each alternative to manage water resources and to satisfy
demand is dependent on both amount and timing of the water supply and demand. If these
supply and demand variables are known and held constant, the capacity of each alternative to
achieve its objectives can easily be calculated through an accounting process.

A constant demand is simple to determine. A demand target could be based on projected use
at afuture time, which isthe case for the three alternatives. Local planning agencies and
water purveyors have developed a projected growth rate to guide resource management for
the next several decades. (Seetable 3.3 in“Water Resources’ for current annual
consumptive water demands in the Truckee River basin in Californiaand Nevada.) Based on
population projections, TMWA’s M& | demand is projected to equal 119,000 acre-feet in the
year 2033. Irrigation demand at that future time is then based upon the amount of
agricultural water rights assumed to remain active once acquisitions and transfers to satisfy
the M& | demands have been completed.

A steady state (constant) runoff pattern in the river basinsis unrealistic to assume for
comparing the three alternatives because precipitation and flow can vary widely, whether
hourly, daily, weekly, monthly, seasonally, annually, or cyclically. Thisvariability in
hydrologic conditions is often represented by using historic data. Such hydrologic data are
valuable because they illustrate what events are possible because they have occurred and
have been recorded.

The longer the hydrologic data record, the greater the likelihood of representing the potential
range of variability and frequency of occurrence in runoff at some future time (in this case,
the year 2033). This analysis uses the 100-year (1901-2000) runoff record of monthly data
for the Lake Tahoe, Truckee River, and Carson River basins as model input for current
conditions and each alternative. Such along (in human terms) record should promote
confidence in evaluating proposals relative to variability of regional runoff and availability
and use of water supplies.

Because use of the 100-year runoff data set requires a number of complex and repetitive
accounting procedures, the operations model was used to simulate water management and
use in the Truckee River and lower Carson River basins under current conditions and each
alternative using a constant demand. It isthe primary analytical tool used in this study. Itis
an accounting model that adds water inputs (i.e., runoff) to and subtracts water diversions
and losses from the river basins on a monthly basis to calculate river flow and reservoir
storage at specified locations. It tracks inflow to reservoirs; changes to reservoir storage
according to operating criteria (“releases’); water reductions attributed to evaporation, spill,
and diversions for agriculture and M&I use; and return flows.

The operations model yields a 100-year data set of simulated reservoir storage, releases, and
spills; flows; and diversions and return flows for current conditions and each alternative.
Because there is very little likelihood that the amount and timing of runoff from a given year
would be repeated exactly in afuture year, no individual year of simulated data should be
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considered representative of hydrologic conditions when the target demand is projected to
occur (2033), but the probability of certain hydrologic conditions occurring can be calculated
from the data set. The difference in each aternative' s capacity to manage water and satisfy
demand can be determined by comparing the probability sets associated with each
aternative. These results can also be used to evaluate environmental impacts on water-
dependent or water-related resources associated with changes in water management.

Elements of water management and facilities operation incorporated in the operations model
are described in “Water Resources. Affected Environment, Water Management” and in
“Water Resources. Environmental Consequences, Reservoir Storage and Releases.” Such
elements generally are referred to as “hard-wired” operations because they are conditioned
on specific thresholds for storage, release, and diversion of water that are applied each month
and year based upon various decrees, agreements, regulations, and criteria, aswell as
assumed voluntary actions by owners of water rights. In real time (i.e., actual operation),
special conditions or extenuating circumstances could modify application of certain
operations. For current conditions and No Action, the operations model incorporates
operational elements that are being implemented today. For TROA, the operations model
incorporates most operational elements that are provided for in the Draft Agreement as fully
implemented, required water management facilities as operational, and all water rights
identified for new beneficial uses as acquired, transferred, and exercised (i.e., in the year
2033). Examples of Credit Water operations are presented in the Water Resources
Appendix. For LWSA, operational elements different from No Action are included to meet
future water demand in the absence of TROA.

Data input to the operations model is discussed in “Water Resources: Environmental
Conseguences, Method and Operations Model Input Assumptions.” Simulated hydrologic
data generated by the operations model (“output”) are presented as follows:

o Monthly storage and releases for Truckee River reservoirs.
o Average monthly flow at various pointsin the Truckee River and tributaries.

In addition to being expressed in monthly values, these data are also expressed in terms of
probabilities of exceedence, defined as the likelihood that a value for a certain parameter
would be equaled or exceeded during the period of analysis. Probabilities of exceedence are
used to describe hydrologic conditions for reservoirs or stream locations. For example,
storage associated with 90-percent exceedence would likely be relatively small because it
would be equaled or exceeded 90 out of 100 times (90 percent) during the hydrologic period
and would be considered “dry” hydrologic conditions. A 50-percent exceedence would
represent a moderate amount of water because it would be equaled or exceeded 50 out of 100
times (50 percent), and would be considered “median” hydrologic conditions. A 10-percent
exceedence would equate to wet hydrologic conditions.

In this study, “hydrologic condition” refers only to a specific reservoir storage or release or
flow in a stream reach; it is not necessarily indicative of the magnitude of runoff or total
water availability in the basin during awater year.
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For most analyses, effects on resources were considered in three hydrologic conditions: wet,
median, and dry. Some analyses also considered very wet (5-percent exceedence) or very
dry (95-percent exceedence) hydrologic conditions, depending on the resource indicator.
Additionally, flows for certain representative wet, median, and dry water years were
anayzed for some indicators of water quality. (Seethe Water Quality Appendix.)

lIl. STUDY ASSUMPTIONS

In addition to operations, this study is based on numerous assumptions about popul ation
level, water demands, period of analysis, and water right transfers; these are described in the
following sections. (See“Water Resources’ for further discussion of assumptions for water
supply and demand used in the operations model.)

A. Population Level and Water Demands

Projections of future demand (2033) on the water supply depend on several factors. The key
factor isthe larger future urban populations and the related transfer of water rights from
irrigated agricultureto M&1 use.

Future population, per capita use rate, and water demand were projected by the entities
responsible for planning for M& 1 water use and supply in the Lake Tahoe and Truckee River
basins. For Truckee Meadows, these entities are Washoe County and TMWA. For the
California and other Nevada portions of the basin, these entities are California Department of
Finance, California Department of Water Resources (CDWR), Tahoe Regional Planning
Agency (TRPA), Nevada Division of Water Resources (NDWR), city of Fernley, and the
Pyramid Tribe.

Popul ation growth was projected to be the same in Truckee Meadows under No Action,
LWSA, and TROA. Water demand in Truckee Meadows was aso projected to be the same
under No Action, LWSA, and TROA; however, sources of water or mechanisms to provide
water might differ among the alternatives. (See chapter 2.)

It was assumed that increased M& | demand on the Truckee River under the alternatives
would result in additional transfer of water rights from agricultureto M&1 use. TMWA's
projections of the amount of water rights to be purchased to serve growing M& | demand and
the resulting reduction in agriculture were also considered.

The city of Fernley currently is supplied by groundwater sources; al new residential
developments are required to provide surface water rights to serve new customers. This
trend is expected to continue in the future. The water rights are being purchased from the
Truckee Division of the Newlands Project. Fernley is actively pursuing transfer of
ownership, purpose, place, and use of these water rights. Population growth and per capita
use rates were provided by Fernley and used to establish future water demand.

The descriptions of the alternatives in chapter 2 include projections of surface water and
groundwater usage and water conservation. The Economics Appendix contains detailed
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information and discussion of population projections. The Water Resources Appendix
addresses future water demand and transfer of ownership, purpose, place, and use of water
rights.

B. Period of Analysis

Consistent with provisions of the Draft Agreement, this revised DEIS/EIR assumes that
TROA would be fully implemented when TMWA'’s normal water supply for its wholesale
and retail service areais equal to 119,000 acre-feet per year. Water planning documents
project this condition to occur in the year 2033. If growth rates are higher or lower, TMWA
will reach its full use of water earlier or later, respectively, than projected.

C. Water Rights Transfers

In order to implement TROA, the following actions would require approval under applicable
State law:

o The retention in storage of the consumptive use portion of al or a portion of
the water that the signatoriesto TROA were entitled to divert from the
Truckee River out of Floriston Rate releases, consistent with water rights and

storage contracts.

o The reduction in releases for Floriston Rates to reflect such storagein lieu of
diversions.

o All water right transfers to change the place or type of use of such storage.

o Pyramid Tribe obtaining the right to an ability to store Nevada unappropriated
water of the Truckee River.

o Under WQSA, the transfer of water rights acquired to meet water quality
goalsin the Nevada portion of the lower Truckee River. (Asof March 31,
2003, 3,133 acre-feet of water rights had been purchased, primarily from the
Truckee Division of the Newlands Project.)
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WATER RESOURCES

I AFFECTED ENVIRONMENT

This section describes current conditions for water supply, demand, management, and
operations. (See“Groundwater” for a more detailed description and analysis of that
resource.) Water categories used in this section are defined in chapter 2, table 2.2.

A. Supply

Water supply in the Lake Tahoe and Truckee River basins consists of surface water and
groundwater. Because supply depends on precipitation, total supply varies annually.

1. Surface Water

Surface runoff of precipitation is the primary source of water supply in the Truckee and
Carson River basins. Most of the available Truckee River water supply is generated
upstream of the USGS stream gauge at Farad, California. For this analysis, Carson River
supply is measured at the USGS stream gauge near Fort Churchill, Nevada. Most of the
Truckee and Carson River supply is produced during the spring runoff season (April to July)
as the snow pack in the Sierra Nevada melts. As discussed previously, the climate of the
Truckee and Carson River basinsis characterized by cycles of flood and drought, and
precipitation and runoff vary widely from year to year.

Historic annual discharge of the Truckee River at Farad ranges from a high of

1,768,980 acre-feet in 1983 to alow of 133,460 acre-feet in 1931. Average annual discharge
at Farad is 561,800 acre-feet. Figure 3.1 shows annual historic discharge at Farad from
1900-2000.

Annual recorded discharge of the Carson River near Fort Churchill ranges from a high of
804,600 acre-feet in 1983 to alow of 26,260 acre-feet in 1977. Average annual discharge at
Fort Churchill is 276,000 acre-feet. Figure 3.2 shows the annual historic discharge at Fort
Churchill from 1910-2000.

a. Lake Tahoe Basin

The Upper Truckee River originates in the Sierra Nevada in northeastern California and
discharges to the southern end of Lake Tahoe. Numerous other creeks and streams also flow
directly into Lake Tahoe. The drainage area upstream of Lake Tahoe Dam is 506 square
miles, of which the lake occupies 192 square miles. Average annual net inflow to Lake
Tahoe is 180,400 acre-feet.
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Figure 3.1.—Annual discharge at Farad, California, from 1900-2000.
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Figure 3.2.—Annual discharge near Fort Churchill, Nevada, from 1910-2000.
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Lake Tahoe outflow is controlled by L ake Tahoe Dam, located near Tahoe City, California,
at the natural outlet to the Truckee River. The natural outlet is at elevation 6223 feet and the
dam is operated, to the extent practicable, to prevent |ake elevation from exceeding

6229.1 feet. The dam creates 744,600 acre-feet of useable storage between elevation

6223 and 6229.1 feet.

b. Truckee River and Major Tributaries

From Lake Tahoe, the Truckee River flows generally north and east through Californiafor
about 40 miles and enters Nevada near Farad. The drainage area upstream of Farad is 933
sguare miles. The main tributaries are Donner, Martis, and Prosser Creeks and the Little
Truckee River, al of which are regulated by dams. The unregulated drainage area covers 760
sguare miles and produces 30 percent of the average annual runoff at Farad.

Donner Creek drains an area of 30 square miles, enters the Truckee River about 14 miles
downstream of Lake Tahoe Dam, and contributes 29,000 acre-feet of runoff annually. Martis
Creek and Prosser Creek join the Truckee River about 7 miles downstream from Donner
Creek, with drainage areas of 20 and 50 square miles, respectively. Martis Creek annual
runoff averages 18,800 acre-feet and Prosser Creek 64,500 acre-feet.

Little Truckee River isthe largest tributary to the Truckee River, with a drainage area of
173 square miles. It entersthe Truckee River about 4 miles upstream of Farad. Tributaries
are Independence, Sagehen, and Davies Creeks. Average annual runoff is 132,500 acre-feet.

Downstream from Farad, principal tributaries are Dog Creek and Hunter Creek, which have
an average annual runoff of 4,500 and 7,000 acre-feet, respectively.

Within Truckee Meadows, Steamboat Creek drains an area of 130 square miles and
contributes about 15,500 acre-feet annually to the Truckee River. Tributariesto Steamboat
Creek are Galena, Evans, Thomas, and Whites Creeks. The 600-sgquare-mile drainage area
downstream from Truckee Meadows to Pyramid Lake provides only minimal contributions
to the Truckee River water supply.

Table 3.1 presents the historic minimum, average, and maximum annual runoff at key
locations in the Truckee River basin.

C. Reservoirsin the Truckee River Basin

Approximately 30 percent of the surface water supply upstream of Farad is regulated by
Lake Tahoe and 40 percent by other Federal and non-Federal reservoirs located in California
In general, the reservoirs store Truckee River surface water in the spring and release it in the
summer and early fall, primarily to meet demandsin Nevada. Reservoir storage, along with
natural runoff, determine the water supply available to Nevada.

Donner Lakeislocated on Donner Creek, on the western edge of the town of Truckee,
California. Thetop 12 feet of Donner Lake is regulated by a concrete dam constructed at the
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Table 3.1.—Historic Truckee River annual runoff (acre-feet per year)

Location Period of record Minimum Average Maximum

Truckee River 1909-2000 109 170,500 832,700
At Tahoe City, CA

Donner Creek 1929-2000 5,580 26,330 60,300
at Donner Lake, CA

Martis Creek 1959-2000 4,990 19,700 53,930
near Truckee, CA

Prosser Creek 1943-2000 17,690 64,000 154,900

downstream from
Prosser Dam, CA

Little Truckee River 1939-2000 40,250 135,000 340,200
downstream from
Boca Dam, CA

Truckee River 1909-2000 133,500 561,800 1,769,000
at Farad, CA

Truckee River 1907-2000 76,700 509,400 1,701,000
at Reno, NV

Steamboat Creek 1962-2000 1,390 15,550 83,000
at Steamboat, NV

Truckee River 1900-2000 114,600 603,800 2,017,000
at Vista, NV

Truckee River 1918-2000 4,450 304,000 1,760,000

downstream from
Derby Diversion Dam

Truckee River 1958-2000 17,500 425,100 1,889,000
near Nixon, NV

natural outlet. The dam is operated to prevent the lake from exceeding elevation 5935.8 feet
and provides a usable reservoir of about 9,500 acre-feet. The lakeislowered to elevation
5927.7 feet by November 15 each year, which reduces the storage to 2,890 acre-feet in order
to meet dam safety requirements. Inflow can only be temporarily stored from November 15
through April 15 of the following year.

Martis Creek Reservoir islocated on Martis Creek approximately 2 miles upstream of the
confluence with the Truckee River. The reservoir has a capacity of 20,400 acre-feet, used for
temporary storage of flood flows.

Prosser Creek Reservoir islocated on Prosser Creek about 1.5 miles upstream of the Truckee
River and has a capacity of 29,800 acre-feet. Between November 1 and April 10 of the
following year, reservoir storage is lowered to 9,800 acre-feet to provide 20,000 acre-feet for
flood control.

Independence Lake islocated on Independence Creek. An earth fill dam controls the top

28 feet of the lake above the natural outlet, providing a usable reservoir of 17,500 acre-feet.
Between November 15 and April 15, reservoir storage is lowered to 14,500 acre-feet for dam
safety reasons.
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Stampede Reservoir islocated on the Little Truckee River about 8 miles upstream of the
Truckee River and 3 miles upstream of Boca Reservoir. The reservoir, which has a storage
capacity of 226,500 acre-feet, isrequired to reserve 22,000 acre-feet of storage between
November 1 and April 10 for flood control.

Boca Reservoir islocated on the Little Truckee River, near its confluence with the Truckee
River, and has a capacity of 41,100 acre-feet. Flood control storage of 8,000 acre-feet is
reserved from November 1 to April 10 of the following year.

Pyramid Lake is the terminus of the Truckee River and covers approximately 110,000 acres.

d. Truckee Canal/Lahontan Reservoir

Truckee River flow is diverted at Derby Diversion Dam through the Truckee Canal to
Lahontan Reservoir to supplement the Carson River water supply to the Carson Division of
the Newlands Project. A portion of Truckee Canal flow is diverted upstream of Lahontan
Reservoir to supply the Truckee Division.

Lahontan Reservoir is located on the Carson River about 18 miles west of Fallon, Nevada,
and impounds Carson River flow and a portion of the Truckee River water diverted to the
Truckee Canal. Thereservoir has a storage capacity of about 317,000 acre-feet (with
flashboards) and drainage area of about 1,799 square miles. Carson River dischargeto

L ahontan Reservoir averages about 276,000 acre-feet at Fort Churchill, Nevada. The Carson
River terminates in the Carson Sink, east of Fallon, Nevada. Table 3.2 presents the historic
annua minimum, average, and maximum discharge at USGS stream gauges stations on the
Truckee Canal and Carson River.

Table 3.2.—Historic annual Truckee Canal and Carson River annual discharge (acre-feet)

Stream gauge Period of record Minimum Average Maximum
Truckee Canal 1967-2000 30,985 161,500 287,500
near Wadsworth, NV
Carson River 1911-2000 26,260 276,000 804,600
near Fort Churchill, NV
Carson River 1967-2000 131,400 372,900 771,900
downstream from
Lahontan Reservoir

Source: USGS Water-Data Report NV00-1 and other USGS publications.

e Return Flow

Surface water return flows from irrigation and M& | uses supply water for downstream users.
Irrigation return flows normally vary from 25 to 50 percent of the total water applied to the
lands. TTSA-treated effluent from North Lake Tahoe, Alpine Meadows, Squaw Valley,
Donner, Truckee, and the Martis Creek area percolates to the Truckee River just upstream of
Martis Creek. Truckee Meadows Wastewater Reclamation Facility (TMWRF) discharges
treated effluent to Steamboat Creek, atributary to the Truckee River. Thisfacility isthe
largest point source for surface water returnsto theriver.
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Groundwater comprises a portion of the M& | water supply in the study area. See
“Groundwater.”

B. Current Demands

Following are demands on the total water supply, both consumptive and nonconsumptive.
Water categories are defined in chapter 2, table 2.2.

1. Consumptive Demands

Consumptive demands are those in which al or a portion of the water supply is consumed
and not returned to the system. These demands include agricultural and M& I uses and
exports outside the Truckee River basin.

a. Agriculture

Current average annual agricultural demand diverted from the Truckee River to support
agriculture in the Truckee Meadows is 53,000 acre-feet; 25 to 50 percent of irrigation water
returns to theriver. Major diversions from the river include Highland, Last Chance, Orr, and
Pioneer Ditches.

Downstream from Truckee Meadows, there are numerous other diversions from theriver,
including several on the Pyramid Lake Indian Reservation. The largest diversionin this
portion of the river isto the Truckee Canal to support Newlands Project agriculture.
Newlands Project demands include 18,520 acre-feet in the Truckee Division and

275,700 acre-feet in the Carson Division.

The Pyramid Tribe holds water rights with the highest priority date (December 8, 1859),
referred to as Claim Nos. 1 and 2 of the Orr Ditch Decree. Under Claim No. 1, the Pyramid
Tribe has the right to divert irrigation water in an amount not to exceed 4.71 acre-feet

per acre for 3,130 acres of bottom land (14,742 acre-feet per year). Claim No. 2 givesthe
right to divert another 5.59 acre-feet per acre for 2,745 acres of bench land (15,345 acre-feet
per year).

b. M&l

Truckee Meadows M& | demand is 83,140 acre-feet, of which 29,710 acre-feet return to the
river. Most of this demand is met with surface water supplies. TMWA holds aright for a
continuous flow of 40 cfs (28,959 acre-feet per year) for M&I use with a priority junior only
to Clam Nos. 1 and 2, as defined in the Truckee River Agreement and incorporated in the
Orr Ditch Decree. In addition, TMWA holds 9,878 acre feet of Hunter Creek rights and
normally pumps about 14,820 acre-feet per year of groundwater and 22,000 acre-feet per
year in drought situations. As of 2002, TMWA held title to or had leased 57,170 acre-feet of
agricultural water rightsfor M& I use.
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Additional M& | water supply demands in Nevada include 9,379 acre-feet in the Lake Tahoe
basin, which are met by surface water supplies. M&I demands of 1,120 acre-feet on the
Pyramid Lake Indian Reservation and 3,280 acre-feet in the city of Fernley currently are met
by groundwater supplies.

State of Nevada Permit Nos. 48061 and 48494 all ocate the remaining unappropriated waters
of the Truckee River for Pyramid Lake. Currently thisis under appeal. If upheld, the
Truckee River and its tributaries in Nevada would be fully appropriated.

In California, total M& 1 demand is approximately 27,300 acre-feet per year: about

18,700 acre-feet in the Lake Tahoe basin and 8,600 acre-feet in the Truckee River basin. In
the Truckee River basin, surface water supplies meet about 1,000 acre-feet of the demand,
and groundwater supplies meet about 7,600 acre-feet. Some of the water supply is exported
out of the Truckee River basin, as shown in table 3.3, which also summarizes current
consumptive demands, including M& 1 and agriculture, in Californiaand Nevada.

Table 3.3.—Current (2002) annual consumptive demands in the
Lake Tahoe and Truckee River basins
(acre-feet)

M&l demand in California

Lake Tahoe basin 18,700
Truckee River basin 8,570
M&I demand in Nevada
Lake Tahoe basin 9,379
Truckee Meadows (TMWA) 83,140
Washoe County 9,900
Tracy hydroelectric plant 1,950
Pyramid Tribe 1,120
Fernley 3,280
Agricultural demand in California
Truckee River basin 1,800
Agricultural demand in Nevada
Truckee Meadows 40,770

Newlands Project
Truckee Division 18,520
Carson Division 275,700
Lower Truckee River 12,040
Out-of-basin exports in California
To Sierra Valley 7,000
To South Fork of American River 2,000
To Carson River 4,800
Out-of-basin exports in Nevada
To Carson River' 5,000
To Stead (supplied by TMWA) 1,680

! Sewage effluent from South Tahoe Public Utility District.
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2. Nonconsumptive Demands

Nonconsumptive demands are those in which the water supply provides beneficial uses but is
not diminished in quantity for downstream users. In the Truckee River basin, these demands
primarily include hydroel ectric power generation, flows to provide and maintain fish habitat
(table 3.4), and reservoir storage for recreation.

Table 3.4.—Current (2002) nonconsumptive water demands (cfs) in
the Lake Tahoe and Truckee River basins

Hydropower (maximum diversion right) in California

Farad | 400
Hydropower (maximum diversion right) in Nevada
Fleish 327
Verdi 399
Washoe 396
Minimum releases in California
Lake Tahoe
October-March 50
April-September 70
Donner Lake 2-3
Prosser Creek Reservoir 5 (or minimum flow if
less than 5 cfs)
Independence Lake 2
Stampede Reservoir 30
Boca Reservoir 0
Farad hydroelectric plant bypass 150
Minimum releases in Nevada
Fleish hydroelectric plant bypass 50
Verdi hydroelectric plant bypass 50
Washoe hydroelectric plant bypass 50
a. Hydropower Generation

Four run-of-the-river hydroel ectric plants are located along the Truckee River between the
Little Truckee River and Reno: Farad, Fleish, Verdi, and Washoe (map 3.2). To generate
power, water is diverted to wooden flumes that flow to the riverside plants, where it passes
through penstocks and rotating turbines or through bypass spillways, and then returns to the
river. Historically, stretches of the river between the diversion structure and the point of
return were frequently dry during portions of the year. Sierra Pacific has agreed to maintain
aminimum bypass flow of 50 cfs at each of the four hydroelectric plant diversion dams; in
addition, as a condition of rebuilding the Farad diversion dam, SWRCB will require Sierra
Pacific to maintain at the Farad diversion dam a 150 cfs minimum bypass, or the total
Truckee River flow immediately upstream of the diversion dam, if less than 150 cfs.
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Two hydroelectric plants at Stampede Dam have a combined capacity of 3.65 megawatts and
acombined delivery rate of 300 cfs. Two hydroelectric plants at Lahontan Dam, with a
capacity of 1.92 megawatts and delivery rate of 750 cfs, can receive water from the Truckee
Canal or Lahontan Reservoir. These hydroelectric plants do not have water rights and are
only operated when releases are made to meet other downstream demands.

b. Minimum Reservoir Releases

A minimum release of 30 cfsis maintained from Stampede Reservoir under an informal
agreement between BOR and California Department of Fish and Game (CDFG).
Table 3.4 lists current minimum flows by location.

C. Recreation Storage

In the Truckee River basin, recreational interests are generally served incidental to water
rights.

C. Current Water Management

Numerous laws, court decrees, and agreements govern the current operation of reservoirsin
the Truckee and Carson River basins. Some of the key operating constraints on the Truckee
River are the Truckee River General Electric Decree; Truckee River Agreement; Orr Ditch
Decree; and Tahoe-Prosser Exchange Agreement. The Alpine Decree governs the exercise of
water rightsin the Carson River basin, and OCAP regulates operations on the Newlands
Project.

1. Truckee River General Electric Decree

The Truckee River General Electric Decree set forth the operating constraints for Lake
Tahoe, granted BOR the right to use L ake Tahoe dam to regul ate streamflows for the
Newlands Project, and established the original Floriston Rates (later modified by TRA).
Floriston Rates provided a minimum flow in the river of 500 cfs from March through
September and 400 cfs the remainder of the year, aslong as water was available in Lake
Tahoe. Floriston Rates were intended to provide sufficient streamflow for a pulp and paper
mill near Floriston, California, and the four run-of-the-river hydroelectric plants. (At the
time of the Truckee River General Electric Decree, Floriston Rates were measured at the
Iceland, California, stream gauge.)

2. Orr Ditch Decree

The 1944 Orr Ditch Decree, entered by the U.S. District Court for the District of Nevadain
the quiet title action, United Statesv. Orr Water Ditch Co., et al., No. A-3in Equity,
adjudicated water rights of the Truckee River in Nevada and established amounts, places and
types of use, and relative priorities of the various rights. The decree incorporated the 1935
Truckee River Agreement as binding among Sierra Pacific Power Company (Sierra Pacific),
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TCID, WCWCD, U.S. Department of the Interior (Interior), and certain other Truckee River
water users (“parties of the fifth part”) providing for, among other things, reduced Floriston
Rates, and for the construction of what is now Boca Reservoir. The Orr Ditch Decree, along
with the 1915 Truckee River General Electric Decree, discussed previously, and the Tahoe-
Prosser Exchange Agreement, discussed in the following paragraph, provides the current
operational framework and rules for Truckee River reservoirs. The provisions of the Orr
Ditch Decree are administered by the Federal Water Master appointed by the Orr Ditch
court.

3. Tahoe-Prosser Exchange Agreement

TPEA supplements TRA with additional criteriafor operations of Lake Tahoe and Prosser
Reservoir. TPEA allows streamflow maintenance rel eases to be made from Lake Tahoe
when releases are unnecessary to meet Floriston Rates. Minimum releases of 70 cfsfrom
April through September and 50 cfs the remainder of the year are made when an equivalent
amount of water in excess of Prosser Creek minimum releases of 5 cfsisavailable for
storage. If inflow to Prosser Creek is less than these releases, and there is no storage
available, releases from Lake Tahoe are reduced to that of Prosser Creek inflow.

4. Alpine Decree

The Alpine Decree is the 1980 adjudication of the Carson River water rights and prioritiesin
Californiaand Nevada. Under the decree, waters of the Carson River are fully appropriated.

S. OCAP

OCAP establishes procedures to define the annual water demand of the Newlands Project
and regulates the diversion of water from the Truckee River to meet that demand. OCAP
includes provisions for a maximum annual diversion, implementation of conservation
measures to improve project efficiency, and criteriafor diverting Truckee River water to the
Newlands Project for agricultural use and storage in Lahontan Reservoir.

6. Carson-Truckee Water Conservancy District v. Watt, 1982

Federal court ruled that the Secretary shall use storage in Stampede Reservoir for the
conservation of Pyramid Lake fishes because ESA took precedence over any obligation to
contract for delivery of water for irrigation and M&1 uses. This ruling guides current
operations of Stampede Reservair.

7. Interim Storage Agreement

This 1994 agreement among Interior, Sierra Pacific, WCWCD, and the Pyramid Tribe allows
Sierra Pacific to store privately owned water from Independence Lake and Donner Lake in
Stampede and Boca Reservoirs; this water would be used to meet domestic and M& | water
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needs in Truckee Meadows during drought situations. Up to 14,000 acre-feet of privately
owned water can be stored; however, any privately owned water in excess of 5,000 acre-feet
is converted to Fish Water on September 1 of each year.

8. Truckee River Water Quality Settlement Agreement

WQSA (1996) established a program to improve Truckee River water quality through the
purchase and transfer of Truckee River water rights for the purpose of maintaining
streamflow. Water associated with WQSA water rights could be stored in Stampede and
Prosser Creek reservoirs and managed by the WQSA parties for water quality and aesthetic
purposes.

D. Current Operations
This section describes current operations of Truckee River reservoirs for flood control, dam
safety, minimum releases, storage, and streamflow. These operations were modeled for this
study. See“Method and Operations Model Input Assumptions’ in the Environmental
Consequences section for a discussion of modeled demands under current conditions and the
alternatives.

The Federal Water Master in Reno is responsible for coordinating operation of the Truckee
River reservoirsto:

o Regulate releases in coordination with BOR and COE in accordance with
flood control and dam safety requirements.

. Maintain minimum rel eases.

o Store and release water to satisfy exercise of Orr Ditch Decree water rights.

1. Flood Control

Martis Creek Reservoir is operated only for flood control purposes. Temporary storage space
isrequired by COE in several of the reservoirs asfollows:

o Prosser Creek Reservoir - 20,000 acre-feet by November 1
o Stampede Reservoir - 22,000 acre-feet by November 1
o Boca Reservoir - 8,000 acre-feet by November 1

Stored water may be required to be released to achieve these criteria.

Lake Tahoe is operated to limit high-water damage to lakeshore property, and releases to the
Truckee River are made to ensure that the lake does not exceed elevation 6229.1 feet.
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Flood waters are stored temporarily in Prosser Creek, Stampede, Boca, and Martis Creek
Reservoirs when Truckee River flow at Reno is 6,000 cfs or higher. Even with no releases
being made from reservoirs during a flood event, unregulated runoff can exceed that amount.

2. Dam Safety Requirements

To meet dam safety requirements, storage in Donner Lake and Independence Lake is lowered
to 3,000 acre-feet and 15,200 acre-feet, respectively, by November 1.

3. Minimum and Bypass Flow Requirements

Minimum reservoir releases and hydroelectric plant bypass flows are shown in table 3.4.
L ake Tahoe minimum releases are subject to the availability of water in Prosser Creek
Reservoir to exchange.

4, Floriston Rates

Floriston Rates are met by unregulated flow and releases from Project Water stored at Lake
Tahoe and Boca Reservoir. Tahoe-Prosser Exchange Water is also released to meet Floriston
Rates, primarily late in the irrigation season.

Releases are made from Tahoe-Prosser Exchange Water stored in Prosser Creek and Project
Water stored in Lake Tahoe and Boca Reservoir to meet al or a portion of Floriston Rates
when unregulated follow is insufficient to meet Floriston Rates. The releases are generally
made in the following order:

April through October:

First, Project Water stored in Lake Tahoe when the lake is below elevation 6225.5 feet to
ensure that the greatest amount of Project Water can be released in anticipation of the
reservoir potentialy falling below the natural outlet and being unavailable until the reservoir
rises above the natural outlet.

Second, Project Water stored in Boca Reservoir. The order isreversed when Lake Tahoeis
above elevation 6225.5 feet, with releases being made first from Boca Reservoir and
secondly from Lake Tahoe. The Federal Water Master may vary this slightly to help maintain
relatively consistent flow in the river downstream from Lake Tahoe.

Third, Tahoe-Prosser Exchange Water stored in Prosser Creek Reservoir. Tahoe-Prosser
Exchange Water tends to be released to meet Floriston Rates later in the season from June
through October. Because storage of Tahoe-Prosser Exchange Water may not interfere with
flood control requirements, the Federal Water Master strives to release all Tahoe-Prosser
Exchange Water before November 1.
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November through March:

Boca Reservoir is generally the source of water for Floriston Rates, although Lake Tahoe
frequently isamajor contributor.

Floriston Rates cannot be met at all times by unregulated flow and Project Water releases
from Lake Tahoe and Prosser Creek and Boca Reservoirs. When this occurs, priorities for
use of the available water are subject to the Orr Ditch Decree.

5. Storing Water in Reservoirs

Donner and Independence Lakes can store water adverse to Floriston Rates. Donner Lake
may store up to 9,500 acre-feet of Donner Creek inflow after April 15 of each year.
Independence Lake has aright to store the first 3,000 acre-feet of Independence Creek inflow
each year.

Water cannot be stored in Lake Tahoe or in Prosser Creek, Stampede, or Boca Reservoirs
until Floriston Rates are met. When unregulated flow is great enough so that Floriston Rates
requirements are exceeded, Lake Tahoe has the first right to store Project Water. If Floriston
Rates are still exceeded, up to 25,000 acre-feet of Project Water may be stored in Boca
Reservoir.

Beyond these conditions, another condition must be met for Truckee River water to be
stored: there must be sufficient water to meet Truckee Canal diversion requirements for
irrigation of the Newlands Project subject to OCAP.

An additional 15,850 acre-feet may now be stored to fill Boca Reservoir. After Boca
Reservoair fills, Independence Lake has the right to store an additional 14,500 acre-feet of
Independence Creek inflow, if available.

Stampede Reservoir has the next right to store up to 126,000 acre-feet, followed by Prosser
Creek Reservoir, with aright to store up to 20,000 acre-feet of Project Water. Project Water
stored in Prosser Creek Reservoir not needed for the Tahoe-Prosser Exchange and Project
Water stored in Stampede Reservoir is used to meet Pyramid Lake fishes flow requirements.
Prosser Creek Reservoir may store Tahoe-Prosser Exchange Water any time appropriate
conditions exist. Tahoe-Prosser Exchange Water is used to meet Floriston Rates.

6. Truckee River Operations for Pyramid Lake Fishes

Project Water stored in Stampede and Prosser Creek Reservoirs for the benefit of Pyramid
Lake fishesis currently managed using flow regime criteria developed by FWS based on six
hydrologic year types and the amount of Stampede Project Water (and Fish Credit Water
under TROA) in storage on March 1 (referred to as the six-flow regimein “Biological
Resources.”) While the flow regime criteria consider the biological requirements of fish, it
also incorporates ecosystem considerations, such as flows that enhance the establishment and
maintenance of willow and cottonwoods. (See “Biological Resources’ for a detailed
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discussion and analysis.) Table 3.5 presents hydrologic year types; table 3.6 presents
Stampede Reservoir storage levels.

Table 3.5—Hydrologic year types

Stampede Reservoir Hydrologic year
March through July inflow (acre-feet) type
Greater than 150,000 Wet

Greater than 107,000 and less than 150,000
Greater than 76,000 and less than 107,000
Greater than 52,000 and less than 76,000
Greater than 30,000 and less than 52,000 Dry

Above average

Average

Below average

Using the hydrologic year type and Stampede Reservoir storage, aflow regime is selected

Less than 30,000 Critical
Table 3.6—Stampede Reservoir storage levels
Stampede Fish Water storage on March 1

(acre-feet) Level
Greater than 200,000 Full
Greater than 150,000 and less than 200,000 High
Greater than 100,000 and less than 150,000 Low
Less than 100,000 Critical

according to table 3.7.

Table 3.7.—Flow regime selection

Hydrologic year type
Storage Above Below
level Wet average Average average Dry Critical
Full 1 1 1 1 3 4
High 1 1 2 2 4 5
Low 1 1 3 4 6 6
Critical 2 3 5 6 6 6

Each flow regime has a set of monthly inflow targets to Pyramid Lake. An appropriate
regimeis selected as the forecast is updated each month through July. A single flow regime
is selected for operations from August through the following February. Table 3.8 presents
the monthly inflow targets for each flow regime.
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Table 3.8.—Pyramid Lake inflow targets (cfs) for flow regime Nos. 1-6

Month 1 2 3 4 5 6
January 160 150 120 110 100 90
February 160 150 120 110 100 90
March 290 220 200 160 160 140
April 590 490 420 350 300 200
May 1,000 800 600 530 400 300
June 800 600 500 400 270 170
July 300 300 300 200 150 120
August 200 200 200 200 150 110
September 170 170 120 110 100 100
October 160 150 120 110 100 100
November 160 150 120 110 100 90
December 160 150 120 110 100 90

These inflow targets are modified in years with substantial spring runoff. Inyears when the
May and June inflow to Pyramid Lake exceeds 1,000 cfs, the August and September inflow
targets are set to 300 cfs.

When unregulated lower Truckee River flow is below the inflow target, Fish Water is
released from Prosser Creek and/or Stampede Reservoirs.

See chapter 2 for discussions of operations under No Action, LWSA, and TROA.

. ENVIRONMENTAL CONSEQUENCES

A. Introduction

Modifying operations of Truckee River reservoirs could affect reservoir storage and rel eases
and the quality, quantity, timing, and duration of flows. Thisanalysis evaluated the effects of
changes in storage and flows using the following parameters:

1 Total amount of water in storage upstream of Farad and end-of-month storage
and average monthly releases in wet, median, and dry hydrologic conditions
for the following reservoirs:

Lake Tahoe

Donner Lake

Prosser Creek Reservoir
Independence Lake
Stampede Reservoir
Boca Reservoir

L ahontan Reservoir
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Effects on Pyramid Lake are evaluated as inflow, measured as flows at Nixon.

2. Average monthly Truckee River flow in wet, median, and dry hydrologic
conditions for the following locations:

Farad, Cdlifornia
Vista, Nevada
Nixon, Nevada

3. Exercise of water rights to meet the following demands in the minimum
supply year:

Agriculture
Truckee Meadows
Newlands Project
Truckee Division
Carson Division
Lower Truckee River

M&I
Lake Tahoe basin
Truckee River basin in California
Truckee Meadows

B. Summary of Effects

The total amount of water in storage upstream of Farad is an indicator of the water supply in
the Truckee River system to satisfy consumptive and nonconsumptive demands. Operations
model results show that the total amount of water in storage is greater under TROA than
under No Action, LWSA, or current conditions, primarily in Stampede, Boca, and Prosser
Creek Reservoirs.

Each alternative includes rel ease targets for environmental and recreational benefits. In dry
hydrologic conditions, operations model results show that flows in Independence Creek,
Little Truckee River, and Prosser Creek are appreciably greater under TROA than the other
alternatives because of higher minimum flow releases and the ability to exchange Credit
Water among the reservoirs. In addition, in dry hydrologic conditions, Truckee River flows
through and downstream from Truckee Meadows are greater under al alternatives than under
current conditions because of the releases of Water Quality Water.

Carson Division demands are met in wet, median, and dry hydrologic conditions. Lower
Truckee River agricultural and M& | water rights are met under all aternatives.

California s current M& | demand is satisfied under current conditions, and its future
M& I demand is satisfied under the alternatives. Truckee Meadows M& | demands are met
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under current conditions. Operations model results show that in the minimum supply year,
M& | supply is greater under TROA than under No Action or LWSA. Tables 3.9a, 3.9b, and

3.10 summarize the effects on water resources.

Table 3.9a.—Summary of effects on reservoir storage and releases

Location

No Action

LWSA

TROA

Total water in reservoirs
upstream of Farad

Slightly less than under
current conditions

Same as under
No Action.

Much greater than under
No Action and current
conditions.

Lake Tahoe

Slightly less storage and
same releases as under
current conditions.

Same storage and
releases as under
No Action.

Similar storage and
much higher May-June
releases than under
No Action and current
conditions.

Donner Lake

Same storage and
releases as under
current conditions.

Same storage and
releases as under
No Action.

Similar storage as under
No Action and much
higher September—
October releases than
under No Action.

Prosser Creek
Reservoir

Wet hydrologic
conditions: same
storage and releases as
under current conditions.

Median hydrologic
conditions: greater
July—September storage;
lower May—June
releases; much higher
October releases than
under current conditions.

Dry hydrologic
conditions: much
greater January—
December storage;
lower May—June
releases; much higher
October releases than
under current conditions.

Same as under
No Action in all three

hydrologic conditions.

Wet hydrologic
conditions: same
storage and releases as
under No Action.

Median hydrologic
conditions: greater
April-September
storage; lower May—
June releases; much
higher September—
October releases than
under than under

No Action and current
conditions.

Dry hydrologic
conditions: much
greater January—
December storage;
lower May—June
releases; much higher
September—October
releases than under
No Action and current
conditions.
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Table 3.9a.—Summary of effects on reservoir storage and releases

Location

No Action

LWSA

TROA

Independence Lake

Same storage and
releases as under
current conditions.

Same storage and
releases as under
No Action.

Wet and median
hydrologic conditions:
same storage and
releases as under
No Action.

Dry hydrologic
conditions: greater
July—September storage;
less November—June
storage; higher
May—-September
releases than under

No Action and current
conditions.

Stampede Reservoir

Wet hydrologic
conditions: greater
August—September
storage and same
releases as under
current conditions.

Median hydrologic
conditions: Less
January—December
storage and same
releases as under
current conditions.

Dry hydrologic
conditions: greater
Jan-Dec storage and
higher March and July
releases than under
current conditions.

Same storage and
releases as under
No Action.

Wet hydrologic
conditions: greater
May—September storage
and higher September—
December releases than
under No Action and
current conditions.

Median hydrologic
conditions: much
greater January—
December storage;
lower November—August
releases; much higher
October releases than
under No Action and
current conditions.

Dry hydrologic
conditions: much
greater January—
December storage and
releases than under
No Action and current
conditions.

Boca Reservoir

Same storage and
releases as under
current conditions.

Same storage and
releases as under
No Action.

Wet hydrologic
conditions: less August
and greater October—
December storage than
under No Action.

Median hydrologic
conditions: greater
August—March storage
than under No Action.

Dry hydrologic
conditions: greater
January—December
storage than under
No Action.
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Table 3.9a.—Summary of effects on reservoir storage and releases

Location No Action LWSA TROA
Pyramid Lake Ending elevation and Ending elevation and Ending elevation and
inflow lower than under inflow lower than under inflow higher than under
current conditions. No Action and current No Action and current
conditions. conditions.
Lahontan Reservoir Wet hydrologic Same as under Same as under
conditions: slightly No Action. No Action.

greater September—
February storage; same
releases as under
current conditions.

Median and dry
hydrologic conditions:
less January—December
storage; lower April—
September releases
than under current
conditions.

Table 3.9b.—Summary of effects on Truckee River flow

Location No Action LWSA TROA
Farad Slightly lower than under | Same as under Wet hydrologic
current conditions. No Action. conditions: higher

December—June and
August—September flows
than under No Action
and current conditions.

Median hydrologic
conditions: lower
June-January flows and
higher March—May flows
than under No Action
and current conditions.

Dry conditions: lower
December—July flows
and higher September—
October flows than
under No Action and
current conditions.
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Table 3.9b.—Summary of effects on Truckee River flow

Location

No Action

LWSA

TROA

Vista

Slightly lower than under
current conditions.

Same as under
No Action.

Wet hydrologic
conditions: slightly
higher January—May
flows than under

No Action and current
conditions.

Median hydrologic
conditions: higher
April-October flows and
lower November—March
flows than under

No Action and current
conditions.

Dry hydrologic
conditions: lower
November—June flows
and higher July—October
flows than under

No Action and current
conditions.

Nixon

Wet and median
hydrologic conditions:
same as under current
conditions.

Dry hydrologic
conditions: higher
August—February flows
than under current
conditions.

Same as under
No Action.

Wet hydrologic
conditions: slightly
higher December—July
flows than under

No Action and current
conditions.

Median hydrologic
conditions: higher
April-October flows and
lower November—March
flows than under

No Action and current
conditions.

Dry hydrologic
conditions: higher
August—February flows
than under No Action
and current conditions.
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Table 3.10.—Summary of effects on exercise of water rights to meet demands

Type

No Action

LWSA

TROA

Agricultural

Truckee Meadows:
much less demand and
a greater percentage of
demand met in minimum
supply year than under
current conditions.

Newlands Project: much
less demand and

less percentage of
demand met in minimum
supply year than under
current conditions.

Lower Truckee River
basin: much greater
demand and

same percentage of
demand met in minimum
supply year as under
current conditions.

Truckee Meadows:
same demand as under
No Action and a

greater percentage of
demand met in minimum
supply year than under
current conditions.

Newlands Project: same
demand and slightly
less percentage of
demand met in minimum
supply year than under
No Action; much less
demand and

less percentage of
demand met in minimum
supply year than under
current conditions.

Lower Truckee River
basin: same as under
No Action.

Truckee Meadows:
much less demand than
under No Action and
current conditions and
greater percentage of
demand met in minimum
supply year than under
No Action and current
conditions.

Newlands Project: same
demand and slightly
greater percentage of
demand met in the
minimum supply year
than under No Action;
much less demand and
less percentage of
demand met in minimum
supply year than under
current conditions.

Lower Truckee River
basin: same as under
No Action.

M&l

Lake Tahoe basin:

much greater demand
and same percentage of
demand met in minimum
supply year as under
current conditions.

Truckee River basin in
California: much greater
demand and the

same percentage of
demand met in minimum
supply year as under
current conditions.

Truckee Meadows:
much greater demand
and less percentage of
demand met in minimum
supply year than under
current conditions.

Lake Tahoe basin:
same as under
No Action.

Truckee River basin in
California: same as
under No Action.

Truckee Meadows:
same demand and
greater percentage of
demand met in minimum
supply year than under
No Action; much greater
demand and

less percentage of
demand met in minimum
supply year than under
current conditions.

Lake Tahoe basin:
same as under
No Action.

Truckee River basin in
California: same as
under No Action.

Truckee Meadows:
same demand and
greater percentage of
demand met in minimum
supply year than under
No Action; much greater
demand and

less percentage of
demand met in minimum
supply year than under
current conditions.
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C. Reservoir Storage and Releases

1. Method and Operations Model Input Assumptions

This section describes the method used to calculate reservoir storage and releases and the
supply and demand assumptions used in the operations model.

a. Method

The following sections provide information on the effects of the various aternatives on
reservoir operations and resulting streamflows. Indicators were not selected for parametersin
the Water Resources section in order to present model results objectively. These data are
used selectively, however, to identify indicators in the resource sections that follow related to
beneficial uses (e.g., exercise of water rights, minimum flows, recreation storage thresholds)
and unique resources (e.g., special status species, fish, and riparian habitat) to provide an
analytical basis for this document.

Operations model results for reservoir storage and releases and flows in wet, median, and dry
hydrologic conditions (10-, 50-, and 90-percent exceedences) under No Action, LWSA, and
TROA were compared to the results for modeled current conditions; results under LWSA
and TROA also were compared to results under No Action. In addition, operations models
results were analyzed to identify the causes of any differences between the alternatives and
current conditions. See“ General Methods and Assumptions, Use of the Truckee River
Operations Model” for further explanation.

Tablesin the Water Resources Appendix present reservoir storage and elevation and average
monthly releases for each reservoir under current conditions, No Action, LWSA, and TROA,
as generated by the operations model. The operations model input files, a description of
what they represent, and output summary files are contained in the Water Resources
Appendix. The output files are on filein BOR’s Lahontan Basin Area Office in Carson City,
Nevada.

b. I nput Assumptions
See “General Methods and Assumptions, Use of the Truckee River Operations Model.”
I Water Supply

For current conditions, No Action, LWSA, and TROA, the operations model uses 100 years
of historic hydrologic datafor the period October 1900 to September 2000 to calculate the
availability of water supply to meet demands. Historic flows (from gauging station records),
estimated flows (when gauging station records were not available), and reservoir evaporation
records were used to generate basic water supply data. Input values for initial reservoir
storage were cal culated by averaging the historic end-of-September storage for the period
1993-2002. This period isrecent and represents a wide range of hydrologic conditions.
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The operations model does not perform any operations calculations for demands in the Lake
Tahoe basin. The effects of water demands were incorporated into the monthly net inflow
data for Lake Tahoe and were assumed to be met with no shortages. Lake Tahoe inflow was
developed assuming California demands of 23,000 acre-feet and Nevada demands of

11,000 acre-feet annually. (The current estimate of annual useis 18,700 acre-feet in
Californiaand 11,000 acre-feet in Nevada.) Because current demands are less than future
demands, Lake Tahoe inflow was increased by 1,400 acre-feet per year in the current
conditions simulation to account for less consumptive use in the Lake Tahoe basin.

ii. Water Demand

Table 3.11 presents annual consumptive demands in the study areathat were included as
input to the operations model.

@ Current Conditions Modeled Demands

Current modeled demands were based on 2002 data. Currently, M&1 demands for the
Pyramid Tribe and Fernley are met by groundwater and are not modeled. Return flows from
irrigation, river losses, and local inflow in Truckee Meadows were based on another
computer model, the Truckee Meadows model, which estimates the net effects of
urbanization on these parameters. Estimated return flow from TMWRF is 29,710 acre-feet
per year. Minimum reservoir releases, hydroelectric plant bypass flows, and hydroelectric
plant demands are shown in table 3.4. No recreational pool or water quality targets are
modeled for current conditions. All operations discussed previously in “Current Operations’
are modeled.

(b) No Action Modeled Demands

The operations model uses estimates of future demands for water based on population and
water use projections made by water resource planning entitiesin California and Nevada:
Washoe County, TMWA, TRPA, California Department of Finance, CDWR, Nevada
Division of Water Resources, city of Fernley, and the Pyramid Tribe.

Under No Action, no additional storage facilities would be constructed to provide a drought
supply for Truckee Meadows M&| demands. Surplus TMWA rights would be injected
through wells into the groundwater. In drought years under No Action, the groundwater
would be used conjunctively to supplement available surface water supplies.

In its 1995-2015 Water Resources Plan, Sierra Pacific (1994) evaluated a number of options
to provide areliable water supply for Truckee Meadows, including 18 alternative local
reservoir projects. Initsplan, Sierra Pacific recommended implementation of a number of
water supply options and reconnaissance-level studies of potential dam sites, but it did not
include construction of a new storage reservoir. Because TMWA has not proposed
construction of areservoir and afacility is not proposed under No Action, LWSA, or TROA,
this study did not analyze a new reservoir component.
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Table 3.11.—Modeled annual consumptive demands in study area (acre-feet)

Type Current conditions No Action LWSA TROA
M&I demands in California
Lake Tahoe basin 18,700 23,000 23,000 23,000
Truckee River basin 8,570 20,600 20,600 20,600
M&I demands in Nevada
Lake Tahoe basin 11,000 11,000 11,000 11,000
M&I demands in Truckee Meadows, TMWA
Normal 83,140 119,000 119,000 119,000
Drought 83,140 107,300 109,200 113,720
Other M&I demands
Tracy hydroelectric 1,950 3,500 3,500 3,500
plant®
Washoe County 9,900 21,750 21,750 21,750
Fernley %0 6,800 46,800 6,800
Pyramid Lake °0 ®16,380 ®16,380 ®16,380
Indian Reservation
Agricultural demands in California
Truckee River basin 1,800 2,100 2,100 2,100
Agricultural demands in Nevada
Truckee Meadows 40,770 21,500 21,500 4,860
Newlands Project, 18,520 0 0 0
Truckee Division
Newlands Project, 275,720 268,870 268,870 268,870
Carson Division
Lower Truckee 12,040 ®17,900 ®17,900 ®17,900
River
Out-of-basin exports in California
To Sierra Valley 7,000 7,000 7,000 7,000
To South Fork of 2,000 2,000 2,000 2,000
American River
To Carson River® 3,800 4,700 4,700 4,700
Out-of-basin exports in Nevada

To Carson River® 5,000 6,500 6,500 6,500
To Stead (supplied 1,680 1,680 1,680 1,680
by TMWA)

! This was the assumed demand when the operations model was run; recent information reveals current demand to be

9,379 acre-feet.

% Modeled as depletion (i.e., no return flow).

% Current demand of 3,280 acre-feet supplied by local groundwater sources.

“Transfer of 6,800 acre-feet of Truckee Division agricultural water rights would provide a portion of the future demand of
29,500 acre-feet; supply for the additional 22,700 acre-feet has not been identified and was not modeled.

® Current demand of 1,120 acre-feet supplied by local groundwater sources.

® Includes portions of full exercise of Orr Ditch Claim Nos. 1 and 2.
7 Assumes all Truckee Division water rights are acquired and transferred for WQSA and local M&l, although some
agricultural rights are likely to remain in the future.

8 Sewage effluent from South Tahoe Public Utility District.

° Sewage effluent from Incline Village General Improvement District, Douglas County Sewer Improvement District No. 1, and

diversions from Marlette Lake.
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(1) Consumptive Demands
(ad)  Agriculture

In the future, surface water supplies would continue to meet agricultural demand in the
Truckee River basin. Annual agricultural demand in the Truckee River basin in Californiais
expected to increase by 300 acre-feet. Agricultural demand in the Truckee River basin in
Nevadais expected to decrease under No Action from 40,770 to 21,500 acre-feet per year as
aresult of urbanization. Agricultural demand in the Truckee Division is projected to
decrease from 18,520 to O acre-feet per year. Reno, Sparks, Washoe County, and the Federal
Government are projected to acquire approximately 10,300 acre-feet of agricultural rights
from the Truckee River basin and the Truckee Division for water quality purposes, and the
city of Fernley and TMWA are projected to acquire additional agricultural water rights for
M&I use. Truckee Division agricultural water rights not acquired for WQSA are projected to
be acquired by Fernley. Carson Division demand is projected to be lower because of the
purchase of water rights under the Water Rights Acquisition Program for Stillwater National
Wildlife Refuge (WRAP). Water rights purchased under WRAP (bottom and bench land
with respective duties of 3.5 and 4.5 acre-feet per acre) are transferred to the wetlands at
2.99 acre-feet per year. The operations model assumes that under current conditions,

21,300 acre-feet of water rights are dedicated to the wetlands and that under the alternatives,
an additional 41,600 acre-feet would be purchased and transferred by 2033. Asaresult, the
Carson Division demand decreases from 275,720 acre-feet under current conditions to
268,870 acre-feet under the alternatives. The goal of WRAP isto transfer 125,000 acre-feet
of water to the wetlands. Of that 125,000 acre-feet, 60,000 to 64,000 acre-feet of Carson
Division water rights would be purchased. The additional water isto be provided by

19,700 acre-feet of drainage, 9,700 acre-feet of spills, and 33,600 acre-feet comprised of
upstream Carson River water rights, groundwater, Navy conservation, and other sources.

Lower Truckee River agricultural demand is expected to increase from 12,040 to
17,900 acre-feet per year using Claim Nos. 1 and 2 and other water rights.

(bb) M&I

In California, total M& | demand in the Truckee River basin is projected to increase from
27,270 to 43,600 acre-feet per year; groundwater is expected to primarily meet the increased
demand. Demand in the Lake Tahoe basin is expected to increase from 18,700 to

23,000 acre-feet per year, while demand in the Truckee River basin is expected to increase
from 8,570 to 20,600 acre-feet per year. The surface water component of the Truckee River
basin demand is projected to remain at 1,000 acre-feet per year.

Exports of water from the Truckee River basin are projected to be greater than under current
conditions (6,500 acre-feet compared to 5,000 acre-feet).

In Nevada, total M& | demand in the Truckee River basin is projected to increase from
approximately 96,600 to 166,500 acre-feet per year because of population increases,
primarily in Truckee Meadows. M& I demand is projected to increase from 83,140 to

3-58



Revised DEIS/EIR
Truckee River Operating Agreement

119,000 acre-feet per year in Truckee Meadows. To meet the increased demand, TMWA is
expected to acquire additional Truckee Meadows agricultural water rights for atotal of
83,030 acre-feet.

Groundwater reservoirs would be operated conjunctively with other suppliesto meet M&|
demandsin drought years. As modeled, conservation is used to satisfy a decreased demand
when less than afull water supply isavailable (in dry years).

M& | demand in the Lake Tahoe basin in Nevadais expected to remain at 11,000 acre-feet
per year. Tracy hydroelectric plant demand is projected to increase from 1,950 to 3,500 acre-
feet per year. Fernley M& I demand is projected to increase from 3,610 to 29,500 acre-feet
per year, and the Pyramid Tribe's demand is projected to increase from 1,120 to 16,380 acre-
feet per year. Transfer of 6,800 acre-feet of Truckee Division agricultural water rights would
provide a portion of the future Fernley demand of 29,500 acre-feet. Thisamount is modeled
under the alternatives; the remaining 22,700 acre-feet is not model ed.

(i) Nonconsumptive Demands

As previoudly discussed, the cities of Reno and Sparks, Washoe County, and the Federal
Government are expected to purchase agricultural surface water rights from the Truckee
River basin. In addition to these surface water rights, under TROA TMWA isrequired to
provide 6,700 acre-feet of additional existing Truckee Meadows water rights.

Currently, 3,133 acre-feet of surface water rights have been purchased in the Truckee
Division under this program. Based on water rights available, current pricing, and inflation
for the duration of the program, it is estimated that atotal of 10,311 acre-feet in the Truckee
Division, 2,000 acre-feet of Orr Ditch water rights between Vista and Wadsworth, and

900 acre-feet in the Truckee Meadows would be purchased by the program. Calculation of
this estimate is presented in the Water Resources Appendix. These water rights would be
used to improve Truckee River water quality by increasing flow from June through
September to meet flow targets and, consequently, enhancing the river's capacity to
assimilate nutrients. Water quality flow targets at Sparks and Nixon are shown in chapter 2.

Minimum and hydropower bypass flows and recreational pool targets would be the same as
under current conditions. Pyramid Lake fish flows would be selected using the same criteria
as under current conditions.

(© LWSA Modeled Demands

Total consumptive and nonconsumptive demands would be the same under LWSA as under
No Action, except that California Truckee River M&| surface water component would
increase from 1,000 to 2,200 acre-feet and the groundwater component would decrease by
1,200 acre-feet. For modeling purposes, California’ s additional surface water demand is
assumed to be diverted from the Truckee River just downstream from the confluence with
Donner Creek. TMWA would exercise its water rights to provide an additional 1,000 acre-
feet per year to groundwater recharge, resulting in an increase in groundwater pumping under
drought conditions from 22,000 acre-feet to 26,500 acre-feet. Asunder No Action, the
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operations model assumes that conservation measures would only be implemented in dry
years. Modeled operations are the same as under No Action.

(d) TROA Modeled Demands

TROA would modify existing operations of all reservoirs to enhance coordination and
flexibility. Flood control and dam safety requirements and existing water rights would be
served as under current operations. TROA would allow signatory parties the opportunity to
store and exchange Credit Water in all reservoirs. See the Water Resources Appendix for a
detailed discussion of Credit Water operations and examples of model calculations.

The operations model uses similar demands for TROA as for No Action, as follows.
() Consumptive Demands
(@a) Agriculture

The operations model assumes that agricultural demand in the Truckee River basin in
Californiaisthe same under TROA as under LWSA and agricultural demandsin the lower
Truckee River and the Newlands Project are the same as under No Action. However, the
amount of Truckee Meadows agricultural water rights acquired and transferred to M& | use
by TMWA is anticipated to be greater under TROA than under the No Action. Because
TROA would require 1.11 acre-feet of water rights for every acre-foot of new service
commitment (versus 1 acre-foot per acre-foot of commitments under No Action and LWSA),
TMWA projectsthat at total of 93,550 acre-feet of agricultural rights would be acquired.
The remaining 0.11 acre-foot would be used to accumulate TMWA M&I Credit Water. (See
page 6 of attachment C for detailed explanation.)

(bb) M&I

Anticipated future populationsin the Lake Tahoe and Truckee River basinsin Californiaare
projected to be the same as under No Action. P.L. 101-618 limits Lake Tahoe basin water
use by both California and Nevadato 23,000 and 11,000 acre-feet per year, respectively. See
“General Methods and Assumptions’ for more information about the devel opment of
population projections.

The operations model assumes total Nevada M& | demand in the Truckee River basin isthe
same under TROA as under No Action. TMWA'’s demand in Truckee Meadows is projected
to be 119,000 acre-feet per year, securing atotal of 93,550 acre-feet of Truckee Meadows
agricultural water rights.

Under TROA, storage of surplus TMWA diversion rights and TMWA Private Water released
from Donner and Independence Lakes is required to provide drought supplies.

TMWA may store an unlimited amount of TMWA M&I Credit Water before
April 1. Inadrought year, this water may be used to meet M& | demands.
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In a non-drought year, TMWA would be permitted to store up to a maximum 20,000 acre-
feet of water after April as Non-Firm TMWA M&I Credit Water when TMWA'’ s normal
year demand is 119,000 acre-feet and California’s depletion is 16,000 acre-feet per year in
the Truckee River basin. The operations model assumes a California depletion of

11,610 acre-feet per year. (See detailed computations in the Water Resources Appendix.)
This depletion limits the Non-Firm TMWA M&I Credit Water to 16,630 acre-feet when
TMWA demand is 119,000 acre-feet. Under TROA (and as modeled) TMWA would be
permitted to store a maximum of 12,000 acre-feet after April 1 asFirm TMWA M&I Credit
Water. TMWA Emergency Credit Water of 7,500 acre-feet also would be established.

The operations model uses TMWA M&I Credit Water conjunctively with other suppliesto
meet demands in drought situation. In aDrought Situation, TMWA would be required to
implement conservation measures. If TMWA'’s normal water supplies and releases of
Private Water from Donner Lake are not sufficient to meet these reduced demands and
Independence Private Water is less than 7,500 acre-feet, then Non-Firm TMWA M& I Credit
Water, followed by Firm TMWA M&]I Credit Water, could be released. When a Drought
Situation exists, Non-Firm TMWA M&| Credit Water in excess of the base anount would be
retained for use later in that year.

The operations model assumes that Fernley and Pyramid Lake Indian Reservation M& |
demands are the same under TROA as under No Action. Under both No Action and TROA,
Fernley is assumed to purchase surface water rightsin the Truckee Division. Fernley would
have an opportunity to store any excess surface water rights as Credit Water under TROA.
Because no terms for storage have been agreed to, however, the operations model includes no
such Credit Waters and exercises all acquired Fernley water rights to meet immediate
demands. Potential effects of storage were considered in a separate analysis (“Optional
Scenarios’) presented at the end of “Water Resources.” The potential effectsof TMWA'’s
acquisition of TCID’s portion of Donner Lake storage also were analyzed.

The operations model assumes that Nevada and CaliforniaM& | demand in the Lake Tahoe
basin and CaliforniaM& | demand on the Truckee River are the same under TROA as under
No Action. Under TROA, the operations model assumes Californiais allowed to store as
much as 8,000 acre-feet each year as CaliforniaM& | Credit Water to supply its M&| surface
water diversions later in the year. The storage is accumulated in Lake Tahoe by reducing
releases that would otherwise be made and allocating water associated with awater right
from the Truckee River downstream from Lake Tahoe to replace the water that would
otherwise have been released from Lake Tahoe. By exchange, Californiawater stored in
Lake Tahoe may be transferred to another Truckee River reservoir, but the maximum of
3,000 acre-feet of the 8,000 total could be held outside of Lake Tahoe. Accumulation of
CaliforniaM&| Credit Water is further restricted in the operations model to no more than

25 percent of the annual entitlement in any one month. TROA would allow new facilitiesto
be built in California, but space for CaliforniaM&| Credit Water in Federal reservoirs would
be reduced for any amount over 2,500 acre-feet. The operations model does not simulate
operation of any new California storage facilities. Exports from the Truckee River basin are
projected to be the same as under No Action. TROA also would allow imported water to be
stored as Credit Water. The operations model does not simulate any specific import
proposal.

3-61



Revised DEIS/EIR
Truckee River Operating Agreement

(i) Nonconsumptive Demands

The operations model assumes that nonconsumptive demands on the Truckee River for
hydroel ectric power generation, lower Truckee River flows, and minimum reservoir releases,
except from Independence Lake and Prosser Creek Reservoir, are the same under TROA as
under No Action. In addition, the operations model incorporates new minimum releases
from Independence Lake and Prosser Creek, revised hydropower bypass requirements,
preferred and enhanced minimum flow targets, and recreational pool targets. The revised
minimum Prosser Creek release is 5 cfs, and the Independence Lake minimum releases are
computed using the criteria shown in table 2.8. All hydroelectric plant diversion dams on the
Truckee River are modeled to bypass a minimum of 50 cfs, or streamflow immediately
upstream of the diversion dam, whichever isless, plus any Fish Water up to 100 cfs, to
achieve abypass of 150 cfs.

The operations model uses seasonal forecasts to select reservoir releases when flows greater
than the minimum can be maintained. These releases do not use Floriston Rate Water unless
it is being released for the exercise of Orr Ditch Decree water rights. Releases are selected
with a“most desirable’ target based upon preferred flows established by CDFG and
incorporated in the California Guidelines. The operations model uses the following preferred
releases:

Lake Tahoe 250 cfs October through January
150 cfs February through March and August
through September
300 cfs April through July

Donner Lake 50 cfs October through January and April
through July
20 cfs February through March
10 cfs August through September

Prosser Creek Reservoir 50 cfs October through January
35 cfs February through March
75 cfs April through July
30 cfs August through September

Independence Lake 20 cfs October through January and April
through July
10 cfs February through March and August
through September

Stampede Reservoir 125 cfs October through January and April
through July
100 cfs February through March and August
through September

Boca Reservoir None required
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The operations’ model procedure for establishing flow targets varies by month, as follows:

. October through January: Release targets are adjusted to equal minimum
flows.

. February through May: The capacity to make rel eases between the minimum
and preferred through June is calculated; the rel ease targets are adjusted each
month based on the updated forecast.

o June: Release targets are the minimums because operations provide releases
greater than the minimums.

o July through September: Release targets are based on scheduled release
through October in conjunction with the minimum and preferred flows.

The operations model uses the following recreational pool targets (acre-feet) for May
through August.

Lake Tahoe None
Donner Lake 8,800
Prosser Creek Reservoir 19,000
Independence Lake 10,500
Stampede Reservoir 127,000
Boca Reservoir 33,500

California has the option under TROA to exercise additional surface water rights, which may
be used to accumulate CaliforniaM&| Credit Water. For thisanalys's, it was estimated that
Californiawould exercise an additional 300 acre-feet rights per year. Up to 8,000 acre-feet
could be stored at any time. Californiawater stored in Lake Tahoe may be exchanged to
another Truckee River reservoir.

Under TROA, aportion of Fish Credit Water would be designated as Joint Program Fish
Credit Water (JPFCW). The total amount of JPFCW in storage at any time in the Truckee
River reservoirs cannot exceed 20,000 acre-feet. In the operations model, JPFCW is
transferred among reservoirs with an objective of maintaining recreation pools. When no
other supplies are available, JPFCW is used to maintain minimum rel eases.

Some of the operations provided for under TROA are not model ed because projects have not
been identified, approvals have not been secured, or implementation would depend on
uncertain environmental variables. Some examples follow.

o Storage of imported water in Truckee River reservoirs as Other Credit Water

o Water-related emergencies inconsistent with TROA

o Maintenance of adam or other water or power facility
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o Pumping of Sparks MarinaLake

o Release of water for removal of ice from hydropower facilities and Highland
Ditch

o Pumping of Lake Tahoe or Independence Lake

o Construction of a new water storage facility

o Transfer of Sierra Valley Decree water rights to Truckee River basin
o Additional California Environmental Credit Water

o Use of water for snowmaking

o Storage and release of Other Credit Water

o Design of water wellsin the Truckee River basin in California

2. Model Results

Water stored in and released from reservoirs are indicators of water availability to meet water
demands and serve a number of beneficial uses. Total monthly reservoir storage (excluding
Lahontan Reservoir) and end-of-month storage and average monthly releases for each
reservoir analyzed are shown in the following figures:

Figures
Location Storage Releases

All reservoirs 3.3

Lake Tahoe 34 35
Donner Lake 3.6 3.7
Prosser Creek Reservoir 3.8 3.9
Independence Lake 3.10 3.11
Stampede Reservoir 3.12 3.13
Boca Reservoir 3.14 See discussion
Lahontan Reservoir 3.15 3.16

Figures comparing storage and releases for each lake and reservoir in wet, median, and dry
hydrologic conditions (10-, 50-, and 90-percent exceedences) under each aternative are
shown in the Water Resources A ppendix.
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a. Current Conditions
i Total Water in Storage Upstream of Farad

Operations model results show that under current conditions, total reservoir storagein the
Truckee River basin is constant from October through February, when flood control criteria
may restrict storage. Thereservoirsfill from March through June with spring runoff and
snowmelt; releases to meet water demands are made year-round but are greatest from June
through September. In wet hydrologic conditions, total storage ranges from a minimum of
approximately 871,000 acre-feet in November to a maximum of 1,056,000 acre-feet in July.
In median and dry hydrologic conditions, minimum storage occurs in December and
maximum storage normally occursin June. Storages range from 689,000 to 951,000 acre-
feet in median hydrologic conditions and 29,000 to 148,000 acre-feet in dry hydrologic
conditions. Seefigure 3.3.

Wet (10%) Median (50%)
Total Reservoir Storage upstream of Farad, CA Total Reservoir Storage upstream of Farad, CA
1,060,000 980,000
1,040,000 940,000 |
< 1,020,000 4 <
@ 900,000 4
.§ 1,000,000 &
2 980,000 - ® 860,000
8 960,000 { 8§ 820,000
§ 9400004 2, 780,000
§ 2200004 S 740,000 -
& 900,000 3
880,000 4 700,000 -
860,000 . . . . . . . . . : 660,000 T T T T T T T T T T
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Current No Action LWSA —— TROA Current No Action LWSA —— TROA

Dry (90%)
Total Reservoir Storage upstream of Farad, CA

200,000
180,000
160,000
140,000
120,000
100,000
80,000 4

60,000

40,000 4

20,000

0

Storage (acre-feet)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Current

No Action

LWSA —— TROA ‘

Figure 3.3.—Modeled total water in storage upstream of Farad.
ii. Lake Tahoe

Lake Tahoe accounts for about 70 percent of the total reservoir storage space in the Truckee
River system. Operations model results show that under current conditions, Lake Tahoe
storage ranges widely, from a maximum of 732,000 acre-feet in wet hydrologic conditions to
aminimum of —30,700 acre-feet in dry hydrologic conditions (figure 3.4). (Note: Negative
storage indicates the lake is below its natural rim elevation of 6223 feet; releases cannot be
made when storage is negative.)
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Figure 3.4.—Modeled Lake Tahoe storage.

Lake Tahoe releases are shown in figure 3.5. In wet hydrologic conditions, releases are made
during the winter to limit high-water damage to |akeshore property and ensure that |ake does
not exceed elevation 6229.1 feet (storage of 732,000 acre-feet) and during the summer to
meet streamflow requirements. The maximum monthly release is 3,030 cfs, and the
minimum is O cfs.

ii. Donner Lake

Operations model results show that under current conditions, Donner L ake storage ranges
from amaximum of 9,500 acre-feet from May to August in wet hydrologic conditionsto a
minimum of 2,890 acre-feet from November through February in dry hydrologic conditions
(figure 3.6). In May, Donner Lake fillsin both wet and median hydrologic conditions.
Storage reaches only 8,300 acre-feet in dry hydrologic conditions.
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Figure 3.5.—Modeled Lake Tahoe releases.
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Figure 3.6.—Modeled Donner Lake storage.
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Operations model results show a similar pattern of releases in median and dry hydrologic
conditions (figure 3.7): releases are restricted to minimums from July through August to
maintain storage for releases to meet demands in September and to attempt to meet
recreational pool targets. A maximum average monthly release of 140 cfs occurs from May
through June in wet hydrologic conditions, and a minimum of 2 cfs occurs from June through
August in dry hydrologic conditions. The “spike’ in September releases is the result of
evacuating storage to meet dam safety requirements to lower reservoir storage to 3,000 acre-
feet (the sill of the outlet works) by November 1. Below this, no releases can be made. In
wet hydrologic conditions, reservoir storage is about 4,000 acre-feet from December through
February because even though the gates are open, the outlet is restricted and inflow is greater
than the outlet’ s capacity to make releases.
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Figure 3.7.—Modeled Donner Lake releases.
iv. Prosser Creek Reservoir

Operations model results show that under current conditions, Prosser Creek Reservoir storage
ranges from a maximum of 29,800 acre-feet in June in wet and median hydrologic conditions
to aminimum of 1,600 acre-feet from July through February in dry hydrologic conditions
(figure 3.8). In wet and median hydrologic conditions, the reservoir stores water in excess of
Floriston Rate requirements and subject to TPEA from April through June. Storage declines
from June through October as releases are made to meet demands and as TPEA water is
released to meet Floriston Rates. Releases are made to lower storage to 9,800 acre-feet from
October through March to meet flood control requirements. In dry hydrologic conditions,
reservoir storage reaches a maximum of 9,000 acre-feet. Storage in median and dry
hydrologic conditionsis 76 and 16 percent of that in wet hydrologic conditions, respectively.
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Figure 3.8.—Modeled Prosser Creek Reservoir storage.

Prosser Creek Reservoir releases Project Water from April through June to meet Floriston
Rates and Newlands Project demands. The reservoir releases Project Water to enhance
spawning of Pyramid Lake fishes from June through October and rel eases Tahoe-Prosser
Exchange Water from June through August. In wet hydrologic conditions, the maximum
release is 500 cfsin May, whilein dry hydrologic conditions, the maximum release is 50 cfs.
Minimum releases are made from July through the following February in dry hydrologic

conditions as storage approaches minimum. Figure 3.9 shows Prosser Creek Reservoir
rel eases.

V. Independence Lake

Operations model result show that under current conditions, Independence L ake storage
ranges from a maximum of 17,200 acre-feet from June through August in wet hydrologic
conditions to aminimum of 13,800 acre-feet in dry hydrologic conditions, November to
January (figure 3.10). Operations model results show similar storage and release patternsin
al hydrologic conditions. The reservoir is evacuated for dam safety reasons to a maximum
storage of 15,000 acre-feet in the fall and winter. The reservair fills from April through June,
and releases are generally equal to inflow until August. Storage in median and dry
hydrologic conditionsis 99 and 95 percent of that in wet hydrologic conditions, respectively.
Independence L ake storage tends to be held in reserve to meet Truckee Meadows M& |
demands in water-short years.
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Figure 3.9.—Modeled Prosser Creek Reservoir releases.
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Figure 3.10.—Modeled Independence Lake storage.
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Releases to meet Truckee Meadows M& | demands are normally made from August through
October. A maximum release of 1,900 cfs occursin June in wet hydrologic conditions, and a
minimum of 2 cfs from July through September in dry hydrologic conditions. Minimum
flows are met in al months. Figure 3.11 shows Independence L ake releases.
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Figure 3.11.—Modeled Independence Lake releases.
vi. Sampede Reservoir

Operations model results show that under current conditions, storage ranges from a
maximum of 226,500 acre-feet in July in wet hydrologic conditions to a minimum of

12,900 acre-feet in December and January in dry hydrologic conditions (figure 3.12). In all
three hydrologic conditions, the reservoir stores between March and May. Based upon
reservoir storage and forecast seasonal reservoir inflow, flow targets are set for the lower
Truckee River for each month of the year. When these targets are not met, releases are made
to increase flow in the lower Truckee River to meet the targets. In wet hydrologic
conditions, rel eases are made from October to March to maintain maximum reservoir storage
of 204,500 acre-feet. Storage in median and dry hydrologic conditionsis 85 and 10 percent
of that in wet hydrologic conditions, respectively.

Generally, releases are made from March through July to pass through water for Floriston
Rates and to enhance Pyramid Lake fish spawning in the lower Truckee River. Asnoted
previously, lower Truckee River flow targets for the remainder of the year are met with
Stampede Reservoir release of Project Water when necessary. Maximum releases of 900 cfs
occur in May in wet hydrologic conditions, and minimum releases of 30 cfs occur from
August through the following February in dry hydrologic conditions. Figure 3.13 shows
Stampede Reservoir releases under current conditions.
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Figure 3.12.—Modeled Stampede Reservoir storage.
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Figure 3.13.—Modeled Stampede Reservoir releases.
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Vil. Boca Reservoir

Operations model results show that Boca Reservoir storage ranges from a maximum of
40,900 acre-feet from May through July in wet hydrologic conditions to no storage from
December through the following March in dry hydrologic conditions (figure 3.14). Releases
are generally made in September and October to meet downstream demands and to pass

rel eases from Independence Lake and Stampede Reservoir. Storage generally occurs from
November to May. Releases are made to meet Floriston Rates and to pass Stampede
Reservoir releases from March through September. Storage in median and dry hydrologic
conditions is 59 and 10 percent of that in wet hydrologic conditions, respectively.
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Figure 3.14.—Modeled Boca Reservoir storage.

Releases from Boca Reservoir are highly variable because of Stampede Project Water
operations and cannot be characterized for wet, median and dry hydrologic conditions.
Exceedence frequency values for Boca Reservoir releases are not indicative of the hydrologic
conditions and were not evaluated as such.

viii.  Lahontan Reservoir

Reservoir storage patterns at Lahontan Reservoir are very similar in all hydrologic conditions
(figure 3.15). Inflow is stored from October through the following March. March through
October releases are made to meet downstream demands; any inflow in excess of demand is
stored. Maximum storage in wet hydrologic conditionsis 316,900 acre-feet; minimum
storage in dry hydrologic conditionsis 31,200 acre-feet. Storage in median and dry
hydrologic conditions is 58 and 36 percent of that in wet hydrologic conditions, respectively.

3-73



Revised DEIS/EIR
Truckee River Operating Agreement

Wet (10%) Median (50%)
Lahontan Reservoir Storage Lahontan Reservoir Storage

320,000 240,000
= 300,000 o 220000
H $ 200,000
% 280,000 &
g © 180,000
& 260,000 & 160,000
o
© 240,000 @ 140,000
g g 120,000 4
& 2200007 & 100,000 4

200,000 : : : . . . ! ! ! T 80,000 ! ! ! T T . . . T T

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
Current No Action LWSA —— TROA Current No Action LWSA —— TROA

Dry (90%)
Lahontan Reservoir Storage

160,000
140,000 -
120,000
100,000
80,000 4
60,000
40,000 4
20,000 4

0

Storage (acre-feet)

JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

Current

No Action

LWSA —— TROA ‘

Figure 3.15.—Modeled Lahontan Reservoir storage.

In wet hydrologic conditions, releases are made from February through June to release flood
waters and from July to November to meet downstream demands. In median and dry
hydrologic conditions, releases are made from March through November to meet Carson
Division demands. In al three hydrologic conditions, Carson Division demands are met and
the release pattern is the same in median and dry hydrologic conditions. No releases are
made from Lahontan Reservoir from December to February. Figure 3.16 shows Lahontan
Reservoir releases.

3. Evaluation of Effects

a. No Action
i Total Water in Storage Upstream of Farad
Total reservoir storage is dightly less (less than 1 percent) under No Action than under
current conditions (figure 3.3). The difference is attributable to greater future M& | demand
in the Lake Tahoe and Truckee River basins.
ii. Lake Tahoe
Operations model results show that L ake Tahoe storage is about 5,000 acre-feet |ess under

No Action than under current conditions (less than 1 percent of total storage capacity), which
is attributable to greater future demand for M& | water in the Lake Tahoe basin (figure 3.4).
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Figure 3.16.—Modeled Lahontan Reservoir releases.
ii. Lake Tahoe

Operations model results show that Lake Tahoe storage is about 5,000 acre-feet |ess under
No Action than under current conditions (less than 1 percent of total storage capacity), which
is attributable to greater future demand for M&| water in the Lake Tahoe basin (figure 3.4).

Lake Tahoe releases are dightly (2 percent) higher in median hydrologic conditions under
No Action than under current conditions because of slightly higher releases from Lake Tahoe
to meet Floriston Rates from September through March. The greatest rel eases (about

1,500 cfs) occur in February and March in wet hydrologic conditions when a large portion of
the snowpack melts rapidly. Releases from Lake Tahoe under No Action are slightly less (2
to 14 cfs, or 1 to 2.5 percent) in wet and dry hydrologic conditions than under current
conditions because of greater demand in the Lake Tahoe basin. In dry hydrologic conditions,
minimum releases are only available to be made from May through July. Asunder current
conditions, when Lake Tahoe falls below its natural rim elevation, no releases can be made.
Figure 3.5 shows Lake Tahoe releases.

iii. Donner Lake

Donner Lake operations and storage are the same under No Action as under current
conditions (figure 3.6).

Releases from Donner Lake are nearly the same under No Action as under current
conditions. A dlight difference occurs from July through October, when releases are slightly

3-75



Revised DEIS/EIR
Truckee River Operating Agreement

less (1 to 2 cfs) under No Action than under current conditions as a result of greater future
demand. Seefigure 3.7.

iv. Prosser Creek Reservoir

Operations model results show that Prosser Creek storage generally is the same under

No Action as under current conditions from October through July in wet and median
hydrologic conditions. In August and September, storage in median hydrologic conditionsis
about 3,000 acre-feet greater under No Action than under current conditions. In dry
hydrologic conditions, storage is double that under current conditions, which reflects greater
Newlands Project demand under current conditions. See figure 3.8.

Release patterns are very similar under No Action and current conditions (figure 3.9).
V. Independence Lake

Operations model results show similar storage and releases under No Action and current
conditions (figures 3.10 and 3.11).

Vi. Stampede Reservoir

In wet hydrologic conditions, Stampede Reservoir storage under is the same under No Action
as under current conditions; storage in median hydrologic conditions storage is slightly less
than under current conditions, reflecting greater future demand. Storage in dry hydrologic
conditions storage is about 6,000 acre-feet greater than under current conditions and reflects
Water Quality Credit Water being held. Seefigure 3.12.

Release patterns are very similar under No Action and current conditions (figure 3.13).
vii.  Boca Reservoir

Boca Reservoir operations are the same under No Action as under current conditions, and
storage and release patterns are very similar (figure 3.14).

viii.  Lahontan Reservoir

Operations model results show that Lahontan Reservoir storage under No Action is
97 percent of that under current conditions, or 5,400 acre-feet less (figure 3.15).

In wet hydrologic conditions, storage is about 1 percent greater than under current conditions
because lower Carson Division demand reduces the draw on storage. 1n median hydrologic
conditions, storage is 4,400 acre-feet less (3 percent) than under current conditions. In dry
hydrologic conditions, the differenceis as great as 16,000 acre-feet.

Operations model results show that Lahontan Reservoir rel eases (made from March through
November) fully meet Carson Division demands about 90 percent of the time; see table 3.13.
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No releases are made, and the reservoir stores inflow, from December through the following
February. In general, releases are about 3 percent lower under No Action than under current
conditions because demand is less.

The differences between No Action and current conditions are aresult of a combination of
(2) reduced diversions under OCAP when demand is less than under current conditions,

(2) greater demands in the future in the Lake Tahoe and Truckee River basins, reducing the
availability of water supplies to downstream water rights holders, and (3) full exercise of
Claim Nos. 1 and 2 of the Orr Ditch Decree.

b. LWSA
i Total Water in Storage Upstream of Farad

Operations model results show that total reservoir storage upstream of Farad is virtually the
same under LWSA as under No Action in wet, median, and dry hydrologic conditions
(figure 3.3). When compared to current conditions, the difference isless than

1 percent overall.

ii. Lake Tahoe, Donner Lake, Prosser Creek Reservoir,
Independence Lake, Sampede Reservoir, and Boca
Reservoir

Slightly less storage is available in all hydrologic conditions under LWSA than under

No Action because of the exercise of TMWA'’s water rights to provide 1,000 acre-feet in
winter months to the increased groundwater recharge program and greater surface water
demand in California. The greatest difference in storage at any reservoir is 700 acre-feet less
in Stampede Reservoir in median hydrologic conditions. Figures 3.4 through 3.14

show no difference in storage and rel ease patterns under No Action and LWSA. Differences
in storage and releases between LWSA and current conditions are similar to those differences
between LWSA and No Action.

iii. Lahontan Reservoir

Lahontan Reservoir storage is the same under LWSA as under No Action in wet hydrologic
conditions, 100 acre-feet less in median hydrologic conditions, and 300 acre-feet lessin dry
hydrologic conditions (figure 3.15). Compared to current conditions, storage under LWSA is
1 percent greater in wet hydrologic conditions, 3 percent lessin median hydrologic
conditions, and 18 percent lessin dry hydrologic conditions.

Releases are the same under LWSA as under No Action in al three hydrologic conditions
and 3 percent less than under current conditions (figure 3.16).
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C. TROA

Operations model results show that total storage in Truckee River reservoirsis greater under
TROA than under No Action, LWSA, and current conditions. More storageis held primarily
in Prosser Creek, Stampede, and Boca Reservoirs as the result of storage of Credit Waters
(which includes Joint Program Fish Credit Water).

i Total Water in Storage Upstream of Farad

Total reservoir storage upstream of Farad is about 1 percent greater in wet hydrologic
conditions and 5 percent greater in median hydrologic conditions under TROA than under
No Action or current conditions (figure 3.3). In dry hydrologic conditions, the total storage
iIsmuch greater: 56 percent greater than under No Action and 53 percent greater than under
current conditions. Asaresult, recreational and environmental objectives would be met
frequently.

il. Lake Tahoe

Operations model results show that L ake Tahoe storage in wet hydrologic conditions is
dlightly less under TROA than No Action or current conditions (1,000 acre-feet |ess) because
Credit Water would be exchanged to another reservoir to protect it from spilling when
possible. Approximately 2,000 acre-feet more is stored in median hydrologic conditions
under TROA than under No Action because Credit Water is more secure in Lake Tahoe. In
dry hydrologic conditions, Lake Tahoe storage is 9 percent less than under No Action and

15 percent less than under current conditions. See figure 3.4

Less storage in dry hydrologic conditions results primarily from two provisions under
TROA. One provision isthe exchange of Floriston Rate storage from Lake Tahoe to
Stampede Reservoir and the associated increase in release from Lake Tahoe used to provide
inflow to Pyramid Lake. Occasionaly, this extrarelease from Lake Tahoe coincides with a
season when Floriston Rates are supplied from Lake Tahoe storage before being supplied
from Boca Reservoir storage. The operations model shows that shortly thereafter, Lake
Tahoe storage drops so low that minimum rel eases cannot be maintained. In such case, the
Lake Tahoe release (for exchange with Stampede Reservoir storage) under TROA is greater
than the release under No Action. Thus, storage is less under TROA than under No Action.

The other provision under TROA isthat when Lake Tahoe isthe first reservoir used to
supply Floriston Rates, releases are greater under TROA than under No Action because
Credit Water is stored in Lake Tahoe. Therefore, releases of Floriston Rate water are higher
under TROA than under No Action, and, consequently, less Tahoe Floriston Rate Water is
stored. When a subsequent month has enough inflow to reduce Floriston Rate Water demand
on Lake Tahoe, Credit Water isreleased from storage. Then, in subsequent months (as
Lake Tahoe drops to its rim elevation), storage and rel eases are less than under No Action.

Lake Tahoe releases are dightly higher (2 percent) under TROA than under No Action
and current conditions in wet and median hydrologic conditions. In median hydrologic
conditions, higher releases from April through July offset lower releases the remainder of the
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year. Indry hydrologic conditions, Lake Tahoe releases are 2.5 percent lower under TROA
than under No Action and 5 percent lower than under current conditions. Seefigure 3.5.

Operations model results show that October through January releases from Lake Tahoe are
generally lower under TROA than under No Action or current conditions. The greatest
difference occurs in October; the difference isless in each succeeding month. In October,
establishment of credit storage in Lake Tahoe under TROA results in lower releases and,
during October, Floriston Rate demand is partially supplied by releases from Stampede
Reservoir. These releases from Stampede Reservoir in October result from previous (during
the season) exchange of Lake Tahoe Floriston Rate storage into Stampede Reservoir.
Operations model results show that enhanced minimum releases of 75 cfs are provided about
20 percent of the time under TROA.

February through March releases are about the same under TROA as under either No Action
or current conditions. Under TROA, flows are maintained at 75 cfs about 10 percent more
often than under No Action or current conditions because of the opportunity to make
additional releases using Credit Water stored in Lake Tahoe. These additional releases are
made when the rel ease can be matched by an accumulation of storage in another reservoir.
Under TROA, releases are less than the minimum of 50 cfs slightly more often because of a
few cases when Lake Tahoe storage isless.

April through July releases in wet and median hydrologic conditions are higher under TROA
than under No Action or current conditions. Operations model results show these higher
releases occur most dramatically in median hydrologic conditions, primarily because Credit
Water isreleased to (1) support spawning of cui-ui, (2) supply the 75 cfs enhanced minimum
release, and (3) exchange Floriston Rate storage from Lake Tahoe into Stampede Reservoir.
In wet and median hydrologic conditions, preferred flows for enhancing recreational and
environmental uses are met. Note that thisrelease of Credit Water from Lake Tahoe and the
exchange into Stampede Reservoir reduces the release from Stampede Reservoir.

August through September releases are lower under TROA than under No Action or current
conditionsin all three hydrologic conditions. These lower releases are primarily related to
(1) lower releases associated with establishment of Credit Water storage under TROA and

(2) lower Lake Tahoe releases of Floriston Rate Water because, under TROA, thisisthe
period when Stampede Reservoir begins releasing the Lake Tahoe Floriston Rate Water
exchanged to Stampede Reservoir during the spring months. Between 10 to 15 percent of the
time, the enhanced minimum release of 75 cfsis provided under TROA compared to the

70 cfs minimum release under the other alternatives.

ii. Donner Lake

From July through August, Donner Lake storage is slightly less (200-400 acre-feet) under
TROA than under No Action or current conditions in wet and median hydrologic conditions.
This difference results from higher minimum rel ease requirements under TROA and greater
opportunity for using Donner Lake water under TROA.
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In September, storage is greater in median (1,600 acre-feet more) and dry (800 acre-feet
more) hydrologic conditions under TROA than under current conditions because of
balancing instream flows from Donner Lake in September and October. In other months,
storage is the same under TROA as under No Action and current conditions. Average annual
storage in wet, median, and dry hydrologic conditions is the same under TROA, No Action,
and current conditions. Seefigure 3.6

October through the following January releases tend to be greater under TROA than under
No Action or current conditions. This difference occurs primarily in October, when releases
are made from Donner Lake to provide an exchange that establishes TMWA M&I Credit
Water in other Truckee River reservoirs.

February through March releases are the same under TROA, No Action, and current
conditions. Releases from mid-November through early April are unregulated.

April through July releases are higher approximately 35 percent of the time under TROA
because of higher flow targets.

August through September releases are higher in wet, median, and dry hydrologic conditions
under TROA than under No Action or current conditions because of higher flow targets
under TROA. Operations model results show that releases in September under TROA are
almost always equal to the preferred release of 10 cfs. Seefigure 3.7.

iv. Prosser Creek Reservoir

Prosser Creek Reservoir storageis greater under TROA than under No Action or current
conditions because TROA includes numerous categories of water storage and considers
recreation objectives. The combination of storing Credit Waters and Project Water to help
achieve recreational pool targets provides greater August storage than any other alternative.
Seefigure 3.8.

In wet hydrologic conditions, storage is essentialy the same under TROA as under
No Action and current conditions.

In median hydrologic conditions, from July through September, storage is up to 10,000 acre-
feet greater (55 percent more) under TROA than under No Action and up to 13,000 acre-feet
greater (double) than under current conditions. Overall, storage is 13 percent greater

under TROA than under No Action and 17 percent greater than under current

conditions.

In dry hydrologic conditions, storageis 60 percent greater under TROA than under

No Action and 180 percent greater than under current conditions. Thisdramatically greater
storage would provide substantial benefits. Storage of Credit Waters would provide the
opportunity to meet demands and to enhance recreation by keeping the reservoir much
higher. Operations model results show that the recreational pool target of 19,000 acre-feet is
achieved 70 percent of the time.
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October through January releases from Prosser Creek Reservoir generally are higher under
TROA than under No Action or current conditions. Releases are higher because storage in
August is greater under TROA, and Prosser Creek Reservoir storage in excess of 9,800 acre-
feet must be released by the end of October. In median and dry hydrologic conditions,
releases are at least 50 percent higher under TROA than under No Action or current
conditions.

February through March releases are similar under TROA, No Action, and current conditions
because of flood control operations.

April through July releases tend to be much lower under TROA than under No Action and
current conditions because Credit Waters and Water Quality Water are accumulating,
resulting in lower releases. In wet, median, and dry hydrologic conditions, releases are lower
under TROA than under the other alternatives because of operations to meet recreational

pool targets.

August through September releases are higher under TROA than under No Action or current
conditions. August through September rel eases are patterned after the California Guidelines
preferred minimum releases and are more uniform under TROA than under No Action or
current conditions. August releases are less, and September releases are greater under TROA
than under No Action or current conditions. See figure 3.9.

V. Independence Lake

Independence Lake storage is dightly lessin wet, median and dry hydrologic conditions
under TROA than under No Action or current conditions primarily because under TROA,
releases are made to satisfy much greater minimum streamflows and for re-storage as
TMWA M&I Credit Water in adownstream reservoir (figure 3.10.) Operations model
results show that this release for re-storage tends to be greater in August under TROA.

May through September releases in dry hydrologic conditions are much higher under TROA
than under No Action or current conditions.

October through January releases are about the same under TROA, No Action, and current
conditions. The lowest flows tend to be dlightly higher under TROA because of higher
minimum flow targets. Releases during this period under TROA also are higher because
more water is withdrawn from Independence Reservoir for re-storage in other reservairs.

February through March releases also are about the same under TROA as under No Action
and current conditions, although releases under TROA are slightly higher because of higher
minimum rel eases.

April through July releases are about the same under TROA as under No Action and current
conditions. Under TROA, releases are sometimes higher because of higher streamflow
objectives.
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August through September releases are almost always higher under TROA than under

No Action or current conditions. For example, releases under TROA in August and
September are 10-12 cfs about 70 percent of the time, while releases are this high only about
10 percent of the time under No Action and current conditions. Under TROA, August
through September releases are patterned after the California Guidelines and are more
uniform than under the No Action or current conditions. Asaresult, August releases tend to
be greater and September releases tend to be less under TROA than under the other
aternatives. Seefigure 3.11.

Vi. Stampede Reservoir

Operations model results show that Stampede Reservoir storage is greater under TROA than
under No Action or current conditionsin wet, median, and dry hydrologic conditions

(figure 3.12). When storage is greater than 210,000 acre-feet, storage is similar under
TROA, No Action, and current conditions. When storage is less than 210,000 acre-feet
(about 75 percent of the time), storage is generally 30,000 to 60,000 acre-feet greater under
TROA than under No Action and current conditions. In dry hydrologic conditions, storageis
as much as 79,000 acre-feet under TROA, compared to only 28,000 acre-feet under

No Action and 54,000 acre-feet under current conditions. Minimum storage in Stampede
Reservoir under TROA is about 18,700 acre-feet, compared to about 4,600 acre-feet under
No Action and 5,900 acre-feet under current conditions.

Operations model results show that Stampede Reservoir storage is greater under TROA
because of Credit Water and exchange of Lake Tahoe Floriston Rate Water. Release of Lake
Tahoe Floriston Rate Water extends from August into October. Under TROA, Stampede
Reservoir is assumed to have the right to store up to 226,500 acre-feet a year.

Under TROA, October through January rel eases provide more frequent and more sustained
releases at the rate of the enhanced minimum release (45 cfs). In addition, operations model
results show that TROA provides greater releases to supply Floriston Rate Water using the
Lake Tahoe Floriston Rate Water exchanged into Stampede Reservoir and provides greater
release or spill during October to pull the storage down to the flood control pool. Under
TROA, operations model results show that reservoir storage must be released or spilled in
more years to provide the required flood control space.

February through March releases generally are lower under TROA than under No Action or
current conditions because Credit Waters are accumulating at thistime. About 5 percent of
the time, releases are greater than under the other aternatives as the result of Credit Water
storage causing spills.

April through July releases under TROA differ from those under other alternatives because
of the maintenance of 45 cfs enhanced minimum release and use of an exchange with Lake
Tahoe Floriston Rate Water, which limits rel ease to about 125 cfs, the preferred release. As
from February through March, greater spills occur about 5 percent of the time.
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August through September releases are the same or greater in all hydrologic conditions under
TROA than under No Action or current conditions due to the following operations:

o Maintain the 45 cfs enhanced minimum flow.
o Release exchanged L ake Tahoe Floriston Rate Water
. Provide flood control space by the end of October.
Seefigure 3.13.
vii. Boca Reservoir

Most of the time, Boca Reservoir storage is greater under TROA than under No Action or
current conditions (figures 3.14). Storage of Credit Water and Project Water, aswell as
water released from Stampede Reservoir to meet enhanced and preferred minimum releases,
can be re-stored in Boca Reservoir. As discussed previoudly, releases from Boca Reservoir
are not necessarily indicative of hydrologic conditions and were not analyzed.

viii.  Lahontan Reservoir

Because water rights are more fully exercised by water rights holders to create Credit Water,
operations model results show that Lahontan Reservoir storage is sightly less under TROA
than under No Action. Storageisless under TROA than under current conditions because of
less Carson Division demands in the future. Carson Division demands are met in wet,
median, and dry hydrologic conditions. ??? is offset by decreased depletionsin Truckee
Meadows caused by purchase of additional agricultural water rights. See figures 3.15 and
3.16.

D. Flows

1. Method of Analysis and Operations Model Input

Model operations and inputs are the same as for “Reservoirs.” Monthly average flows
(incfs) at Farad, Vista, and Nixon, generated from the operations model, were compared in
wet, median, and dry hydrologic conditions.

2. Model Results

Monthly average flowsin wet, median, and dry hydrologic conditions under current
conditions, No Action, LWSA, and TROA at each location are presented in the following
figures.

Location Figure

Truckee River at Farad, California 3.17
Truckee River at Vista, Nevada 3.18
Truckee River at Nixon, Nevada 3.19
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a. Current Conditions

Table 3.12 presents average annual flow in wet, median, and dry hydrologic conditions.

Table 3.12.—Average annual flow in wet, median, and dry hydrologic conditions at Farad, Vista, and

Nixon
Location Current No Action LWSA | TROA

Farad

Wet 1,424 1,412 1,411 1,450

Median 653 641 641 634

Dry 428 423 423 420
Vista

Wet 1,456 1,427 1,425 1,480

Median 638 613 611 626

Dry 397 380 379 390
Nixon

Wet 1,410 1,396 1,394 1,452

Median 579 563 561 569

Dry 146 159 159 162

The Water Resources Appendix shows modeled average monthly flows at all locations (in
tables) as well as monthly, seasonal, and annual exceedence frequency curves.

i Truckee River at Farad

Flow at Farad represents the combined releases from Lake Tahoe, Donner Lake, Martis
Creek Reservair, Prosser Creek Reservoir, and Boca Reservoir added to the uncontrolled
runoff of the Truckee River between Lake Tahoe and Farad. This reach indicates the
guantity of water available for use in Nevada.

Operations model results show that Floriston Rates are achieved in all monthsin wet and
median hydrologic conditions under current conditions. In dry hydrologic conditions,
Floriston Rates are not achieved from August through February. In these months, flow
represents the natural runoff, because the reservoirs have little or no stored water available
for release. Maximum flow is 3,323 cfsin May in wet hydrologic conditions; minimum flow
is 162 cfsin November in dry hydrologic conditions. See figure 3.17.

ii. Truckee River at Vista

Flow at Vistaindicates the quantity of water available to Pyramid Lake and the Truckee
Canal. Flowsat Vistaare very similar to flows at Farad (figure 3.18). In wet hydrologic
conditions, flow at Vistais generally higher than at Farad because of the addition of
Steamboat Creek flows. In median and dry hydrologic conditions, flow islessthan at Farad
from May through October because of the exercise of agricultural and M& | water rights.
Flow is greater than at Farad from November through the following April. Average annual
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Figure 3.17.—Modeled Truckee River flow at Farad.
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Figure 3.18.—Modeled Truckee River flow at Vista.
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flow at Vistaisthe same as at Farad. Vistaflow is 93 percent of Farad flow in dry
hydrologic conditions, but average 102 percent and 97 percent of thisflow in wet and median
hydrologic conditions, respectively. Maximum flow in wet hydrologic conditionsis

3,158 cfsin May; minimum monthly flow in dry hydrologic conditionsis 181 cfsin
September.

ii. Truckee River at Nixon

Flow at Nixon represents inflow to Pyramid Lake. Operations model results show that the
flow pattern at Nixon is similar to that at Vista, but quantity is reduced by diversionsto the
Truckee Canal and agricultural usesin the lower Truckee River during the irrigation season
from April through September (figure 3.19). Flow at Nixon is 37 percent of that at Vistain
dry hydrologic conditions, but averages 97 percent and 91 percent of that flow in wet and
median hydrologic conditions, respectively.
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Figure 3.19.—Modeled Truckee River flow at Nixon.

In general, flows increase from November through the following May. Increases from
October through February result primarily from precipitation and runoff. Increases from
March through May are caused by a combination of uncontrolled spring runoff and Stampede
Reservoir releases for Pyramid Lake fishes. Flows decrease from June through September as
the result of a decrease in natural flow and, to some extent, reservoir releases. The Pyramid
Lake inflow target decreases in these months under the six-flow regime operation, so thereis
atendency to reduce releases from Stampede and Prosser Creek Reservoirs. Maximum flow
is3,089 cfsin May in wet hydrologic conditions; minimum flow is 62 cfsin February in dry
hydrologic conditions.
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See “Biological Resources’ for analysis and discussion of the six-flow regime effects on
Pyramid Lake inflow.

3. Evaluation of Effects

a. No Action

Comparison of average seasonal flows at various locations in the Truckee River basin
indicates the availability of water to meet flow targets and support environmental and
recreational uses. Asshown in table 3.13, in general, flows are lower under No Action than
under current conditions because of the greater future demands in California and Nevada.

i. Truckee River at Farad

Operations model results show that Floriston Rates are achieved in al monthsin wet and
median hydrologic conditions under No Action. In dry hydrologic conditions, Floriston
Rates are not achieved from August through the following February. In these months,
natural runoff of the basin is supplemented with releases to meet flow regime and water
quality targets.

Lake Tahoeis at or near its natural rim, so no water is available to be released for Floriston
Rates. Seefigure 3.17.

Maximum flow is 3,269 cfsin May in wet hydrologic conditions, and minimum flow is
175 cfsin November in dry hydrologic conditions, or 8 percent higher than under current
conditions, because of Water Quality Credit Water releases. Average annual flow is about
99 percent of that under current conditions.

il. Truckee River at Vista

In dry hydrologic conditions, operations model results show that Truckee River flow at Vista
is somewhat higher (more than 13 cfs) under No Action than under current conditions from
July through September because Water Quality Water is released to improve water quality in
the river from Truckee Meadows to Pyramid Lake. Under current conditions, much of the
river flow is delivered to the Truckee Canal, while under No Action, any Water Quality
Water would be required to flow to Pyramid Lake. Seefigure 3.18.

Maximum flow is 3,092 cfsin May in wet hydrologic conditions, and minimum flow is
181 cfsin October in dry hydrologic conditions, or 9 percent higher than under current
conditions, because of Water Quality Credit Water releases. Average annual flow is about
98 percent of that under current conditions.

iii. Truckee River at Nixon

Operations model results show that Truckee River flow at Nixon is somewhat higher under
No Action than under current conditions in dry hydrologic conditions from June through
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September because of Water Quality Water releases. See figure 3.19. Maximum flow is
3,055 cfsin May in wet hydrologic conditions. Minimum flow is 83 cfsin February in dry
hydrologic conditions, or 9 percent higher than under current conditions, because of Water
Quality Credit Water releases. Average annual flow is about 98 percent of that under current
conditions.

See “Biological Resources’ for analysis and discussion of the six-flow regime effects on
Pyramid Lake inflow.

C. LWSA

Operations model results show that flows at Farad, Vista, and Nixon in wet, median, and
dry hydrologic conditions are about the same under LWSA as under No Action. See
figures 3.17 through 3.19.

d. TROA

In general, operations model results show that higher flows occur in dry hydrologic
conditions and lower flows occur in wet hydrologic conditions under TROA than under
current conditions or No Action.

i Truckee River at Farad

The flow pattern in the Truckee River at Farad is essentially the same under TROA,

No Action, and current conditions (figure 3.17). Flow at Farad is 3 percent higher in wet
hydrologic conditions and 2 percent lower in median and wet hydrol ogic conditions under
TROA than under No Action. Flow is 2 percent higher in wet hydrologic conditions and
2 percent lower in median and dry hydrologic conditions under TROA than under current
conditions. Higher flowsin wet hydrologic conditions are caused by greater spills from
February through June under TROA, and lower flows in median and wet hydrologic
conditions are caused by storage of Credit Water from October through March. Average
annual flow at Farad under TROA is 99 percent of that under No Action and 98 percent of
that under current conditions.

Maximum flow is 3,409 cfsin May in wet hydrologic conditions, or 4 percent higher than
under No Action and 3 percent higher than under current conditions. Minimum flow is
165 cfsin November in dry hydrologic conditions.

il. Truckee River at Vista

Generally, Truckee River flow at Vistaunder TROA is 102 percent of that under No Action
and 99 percent of that under current conditions. Seefigure 3.19. Maximum flow is 3,270 cfs
in wet hydrologic conditions, or 7 percent higher than under No Action and 4 percent higher
than under current conditions. Minimum flow in dry hydrologic conditionsis 1 percent
higher under TROA than under No Action or current conditions.
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October through the following January flows generally are slightly lower under TROA than
under No Action or current conditions, primarily because of the accumulation of Credit
Waters.

February through March flows under TROA, No Action, and current conditions follow the
same pattern as October through January flows; flows under TROA generally are lower in
median and dry hydrologic conditions because of the accumulation of Credit Waters. In wet
hydrologic conditions, flow is greater under TROA because more Credit Water isin storage,
which causes spills to occur more frequently.

In wet hydrologic conditions, April through July flows are higher under TROA than under
either No Action or current conditions because more Credit Water isin storage, which causes
spillsto occur more frequently. Flow is generally are lower under TROA than under current
conditions in median hydrologic conditions because of lower diversions. Flow is higher in
dry hydrologic conditions because Water Quality Water isreleased in July under the
aternatives. In median and dry hydrologic conditions, flow is about the same under TROA
as under No Action.

August through September flows are slightly lower 50 percent of the time under TROA than
under No Action and current conditions in higher flow situations, which occur in years when
there is more water in the Truckee River than is required to provide adequate water quality
flow. Under No Action and current conditions, there is no means for storing this surplus
water. Under No Action, water quality storage can only occur if arelease of Federal water
can be reduced, and the water in the Truckee River can be replaced by areductionin
diversion. Thus, under No Action, the surplus water remains in the Truckee River and flows
into Pyramid Lake. Under TROA, such surplus water frequently can be stored in Truckee
River reservoirs.

ii. Truckee River at Nixon

Average annual flow in the Truckee River at Nixon is 2 percent and 1 percent higher under
TROA than under No Action and current conditions, respectively. In wet hydrologic
conditions, flow is 4 percent higher under TROA than under No Action and 3 percent higher
than under current conditions. 1n median hydrologic conditions, flow is 1 percent higher
under TROA than under No Action and 2 percent lower than under current conditions.
Inflow to Pyramid Lake under TROA is 2 percent higher than under No Action and

11 percent higher than under current conditions. See figure 3.19.

Maximum flow is 3,231 cfsin May in wet hydrologic conditions, and minimum flow is

90 cfsin February in dry hydrologic conditions, or 8 percent higher than under No Action
and 45 percent higher than under current conditions. These higher flows are the result of the
increased opportunity to release Water Quality Credit Water.

October through the following January flow patterns at Nixon are similar to those at Vista.
Except in wet months, flows under TROA are generally less than or equal to flows under
No Action and current conditions. The maximum inflow target from October through
January is 160 cfs.
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When Pyramid Lake inflow is between about 160 cfs and 700 cfs, TROA islikely to have
lower inflow than other alternatives because of storage of Credit Water.

February through March flows are slightly greater in low-flow conditions under TROA than
under No Action or current conditions because of greater supply under TROA with which to
supplement other flows. Flows are slightly lower under TROA in median hydrologic
conditions because of the opportunity to store surplus Truckee River flow.

April through July flows are nearly the same under all alternatives. Inflow tendsto be
slightly higher under during extreme low flows under TROA because more water available
from reservoir storage. Also, inflow tends to be higher under TROA in high-flow periods
because of greater reservoir spills.

August through September flows are greater under TROA than under either No Action or
current conditions.

E. Exercise of Water Rights to Meet Demand

1. Method of Analysis

Currently, the water supply available for diversion does not satisfy water rights demandsin
every year. Variable water rights acquisition and transfersin the future make it difficult to
directly compare the effectiveness of future operations in satisfying the exercise of water
rights. Therefore, operations model results were analyzed to determine the percentage of
water rights that were met in the “minimum supply year.” For thisanalysis, the minimum
supply year (or minimum annual supply) is defined as the year with the least supply to meet
water rights over the 100-year period of simulation. Agricultural demand in Truckee
Meadows, the Truckee and Carson Divisions of the Newlands Project, and in the lower
Truckee River basin (including the Pyramid Tribe) were analyzed. Additionally, M&l|
demand in the Lake Tahoe basin, Truckee River basin in Californiaand Nevada, and Truckee
Meadows were analyzed.

2. Model Results

Table 3.13 presents operations model results for Nevada agricultural and M& I minimum
annual water supply available and the percentage of water rights demands met by the
exercise of water rights in the minimum supply year. Supplies and demandsin Californiaare
discussed in the narrative.

a. Current Conditions

Operations model results show that under current conditions, the exercise of water rights
cannot meet current agricultural and M&1 demandsin all years. Nevada agricultural and
M& | demandsin the Truckee River basin are met primarily from surface water sources and
are subject to the variability of the surface water supply.
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Table 3.13.—Annual demand in Nevada and annual average and minimum agricultural and and M&I supplies
(acre-feet)

Current
conditions No Action LWSA TROA
Truckee Meadows
Agriculture
Annual water rights demand 40,770 21,500 21,500 4,860
Average supply 39,170 20,720 20,720 4,690
Minimum annual supply 8,710 6,510 6,520 1,640
Demand met in minimum supply year 21.4% 30.3% 30.3% 33.7%
M&lI
Water rights demand 83,140 119,000 119,000 119,000
Average supply 83,140 118,410 118,670 118,260
Minimum supply 83,140 108,420 112,690 113,720
Demand met in minimum supply year 100% 91.1% 94.7% 95.6%
Newlands Project — Truckee Division
Agriculture
Water rights demand 18,520 0 0 0
Average supply 18,070
Minimum supply 9,530 0 0 0
Demand met in minimum supply year 51.5% N/A N/A N/A
Fernley M&l
Water rights demand o 26,800 26,800 26,800
Average supply 0 6,600 6,600 6,600
Minimum supply 0 3,600 3,600 3,600
Demand met in minimum supply year 0 52.9% 52.9% 52.9%
Newlands Project — Carson Division
Agriculture
Water rights demand 275,720 268,870 268,870 268,870
Average supply 269,410 260,720 260,610 260,690
Minimum supply 130,070 110,580 109,760 110,790
Demand met in minimum supply year 47.2% 41.1% 40.8% 41.2%
Lower Truckee River (including Pyramid Tribe)
Agriculture
Water rights demand 12,040 17,900 17,900 17,900
Average supply 12,040 17,900 17,900 17,900
Minimum supply 12,040 17,900 17,900 17,900
Demand met in minimum supply year 100% 100% 100% 100%
M&lI
Water rights demand 0 16,380 16,380 16,380
Average supply 0 16,380 16,380 16,380
Minimum supply 0 16,380 16,380 16,380
Demand met in minimum supply year N/A 100% 100% 100%

! Current demand of 3,280 acre-feet supplied by local groundwater sources.
Transfer of 6,800 acre-feet of Truckee Division agricultural water rights would provide a portion of the future demand of
29,500 acre-feet; supply for the additional 22,700 acre-feet has not been identified and was not modeled.
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i Agriculture

Truckee Meadows and Newlands Project agricultural demands are met by surface water
supplies; supplies are not adequate in drought years. In the minimum supply year,

21.4 percent of demand is met in Truckee Meadows; 51.5 percent of demand is met in the
Truckee Division; and 47.2 percent of demand is met in the Carson Division.

Lower Truckee River demands are fully met because of the high priority of the Pyramid
Tribe swater rights.

ii. M&I

M& | demands in the Lake Tahoe basin in California and Nevada are met by surface water
and groundwater. M&| demands in the Truckee River basin in California are met primarily
by groundwater and are assumed to be met in all years. M&I demands in the Truckee River
basin in Nevada are met primarily by surface water and are subject to the variability of the
surface water supply.

Truckee Meadows M& I supply isvery reliable, because of TMWA'’s ability to supplement
the surface water supply with groundwater supplies and Private Water stored in Donner and
Independence Lakes. Under current conditions, supplies are adequate to meet demands,

partially because of TMWA'’s water rights acquisition program to secure supplies for the
future. TMWA has acquired more water rights than it currently needs to supply demands.

3. Evaluation of Effects
Note that while the operations model can calculate the small differencesin supply and
demand shown in the following analysis, they are likely not measurable in real-time
operation.
a. No Action
i Agriculture
@ Truckee Meadows
Operations model results show that in the minimum supply year, 30.3 percent of agricultural
demand in Truckee Meadows is met under No Action, compared to 21.4 percent under
current conditions because fewer water rights would need to be served under No Action.

(b) Truckee Division

Under No Action, the operations model assumes that all Truckee Division water rights have
been acquired for Fernley M& 1 and water quality improvement purposes.
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(© Carson Division

In the minimum supply year, 41.1 percent of the agricultural demand in the Carson Division
ismet, or 6.2 percent less than under current conditions, primarily because of future
development in Californiaand full exercise of the Pyramid Tribe' s Truckee River water
rights.

Newlands Project supplies from the Truckee River are less under No Action than under
current conditions for several reasons, including the following:

. Carson Division demand is less as a result of WRAP.

o Californiaand Nevada water use in the Lake Tahoe basin is greater, thus less
water is available to Truckee River users.

o Californiawater use from the Truckee River basin is greater, thus less water is
available to Nevada.

. Use of Orr Ditch Decree water rights (including Claim Nos. 1 and 2) is
greater, thus the proportionate supply to lower water rightsis less.

. Use of reservoir storage in Independence and Donner Lakes is greater, thus
less water isavailable for direct diversion from the Truckee River.

(d) Lower Truckee River basin

Agricultural demandsin the lower Truckee River basin are met 100 percent of the time under
both current conditions and No Action. The Pyramid Tribe' s most senior water right priority
ensures that its agricultural demands are satisfied.

ii. Mé&I
@ Truckee River Basin in California

The average annual surface water supply is sufficient to satisfy the M&1 demand in the
Truckee River basin in California under current conditions. Under No Action, the average
annual surface water supply is sufficient to meet M& | demand because California has a high
priority to divert water from surface flows for M& | purposes.

(b) Lake Tahoe Basin
Because M& | demands for surface water from the Lake Tahoe basin in California and

Nevada have high priorities, sufficient supplies are always available under current
conditions, aswell as under No Action.
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(c) Truckee Meadows

Under current conditions, the average annual surface water supply is sufficient to meet
demand. Asdiscussed previously, M& I water demand is projected to be greater in the future.
The M&| surface water supply also is greater under No Action than under current conditions
because agricultural water rights would be transferred to M& 1 use and TMWA' s existing
water rights would be more fully exercised under No Action. Under No Action, average
annual water supply is not sufficient in all yearsto satisfy the greater M& | demand. In the
minimum supply year, 91.9 percent of the demand is met. Conservation measures would be
implemented to reduce demand in these years. This decrease in supply is caused primarily
by future development in California and greater demand in Truckee Meadows.

b. LWSA
i Agriculture

Operations model results show that Truckee Meadows and lower Truckee River basin
agricultural demands are met to the same degree under LWSA and No Action. The
differences noted between current conditions and No Action are the same.

The Carson Division receives dlightly less water (100 acre-feet) under LWSA than under
No Action, and the minimum year supply is aso slightly less (800 acre-feet, or 0.3 percent
less). Thisdifferenceis caused by greater exercise of TMWA water rights for the increased
groundwater recharge program under LWSA. The minimum year supply is 14 percent less
than under current conditions.

ii. M&l

The M& | water supply for the Truckee River basin in California and the Lake Tahoe basin is
the same under LWSA and No Action. Differences between LWSA and current conditions
are the same as between No Action and current conditions. Under LWSA, a greater amount
of surface water is diverted, but thisis offset by decreased groundwater use for no net change
in California demands.

Truckee Meadows M& | demand is the same under LWSA as under No Action. However,
TMWA would exercise its water rights to provide and additional 1,000 acre-feet in winter
months for an increased groundwater recharge program. Under LWSA, 300 acre-feet of
average supply is provided to the groundwater recharge program in addition to the supply
under No Action. In the minimum supply year, 94.7 percent of the demand is met, compared
to 91.9 percent under No Action; thus, conservation measures would be implemented to a
lesser degree than under No Action. As previously discussed, current conditions demands
arelessand aremet in all years.
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C. TROA
i Agriculture
@ Truckee Meadows

Operations model results show that 33.7 percent of the agricultural demand in Truckee
Meadows is met in the minimum supply year under TROA, compared to 30.3 percent under
No Action and 21.4 percent under current conditions.

(b) Carson Division

Agricultural demand in the Carson Division is met about the same under TROA as under
No Action during the most severe drought. Average annual supply is dlightly less (30 acre-
feet) under TROA than under No Action. Timing of Truckee River suppliesresultsin a
minimal decrease in diversions to the Newlands Project in some years. A total of

41.2 percent of the demand is met in the minimum supply year, compared to 41.1 percent
under No Action, (about 200 acre-feet more) and 47.2 percent under current conditions.

(© Lower Truckee River Basin

Agricultural demandsin the lower Truckee River basin are met 100 percent of the time under
TROA. The Pyramid Tribe's most senior water priority ensures that its agricultural water
demands are satisfied.

ii. M&|
@ Truckee River Basin in California

The average annual surface water supply is sufficient to satisfy current and future California
M& | demand for surface water in the Truckee River basin.

(b) Lake Tahoe Basin

Sufficient water supplies are available under TROA, No Action, and current conditions to
meet M& | demand in the Lake Tahoe basin in Californiaand Nevada.

(© Truckee Meadows

Under TROA, the average annual supply is slightly less than under No Action because of the
requirement for conservation and demand reduction when a drought condition exists. This
requirement results in reduced demand in some years when there is sufficient supply to the
meet normal demand to ensure suppliesin extreme drought conditions. Under TROA,

95.6 percent of the demand is met in the minimum supply year, compared to 91.9 percent
under No Action. Although the average annual supply is less, the minimum year supply is
5,300 acre-feet greater. TROA would allow for atrade-off between average annual supply
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and minimum supply. The greater minimum year supply outweighs the artificial decreasein
average annual supply. As previously discussed, current conditions demands are less and are
met in al years.

F. Optional Scenarios

TROA was modeled using the demands, credit storage options, and distribution of water
rights “most likely” to occur in the future (2033) based on the Draft Agreement. Two
additional scenarios were analyzed to provide perspective on the effects of potential future
Truckee River operations under TROA. Anayses were performed for the following:

(1) Fernley Municipal Credit Water (Fernley) and (2) Donner Storage Right (Donner-
TMWA). Under the Fernley scenario, it was assumed that the city of Fernley would store a
portion of the water associated with surface water rights acquired from the Truckee Division.
Under the Donner-TMWA scenario, it was assumed that TMWA would acquire TCID’ s
portion of the Donner Lake storage right to increase TMWA’s M& | water supply

1. Method of Analysis

The same method of analysis was used for the optional scenarios as for the alternatives.
Operations model input assumptions were the same as for TROA, except for the following:

Fernley Scenario: The operations model assumes that of the 6,800 acre-feet of
acquired surface water rights, 5,100 acre-feet would be used to meet M& | demandsin
normal years; the remaining 1,700 acre-feet would be stored as Fernley Municipal
Credit Water up to atotal of 10,000 acre-feet. Releases would be made to meet
Fernley M& 1 demands when the exercise of Fernley surface water rights could not
meet the 5,100 acre-feet of M& | demand.

Donner-TMWA Scenario: Donner Lake would be operated to meet TMWA’'s M&|
demand from total reservoir storage.

2. Model Results

Results for each scenario were compared to the results for the analysis of TROA.

Figures 3.20, 3.21, 3.22 show reservoir storage and releases under the Fernley scenario in
wet, median, and dry hydrologic conditions. Figures 3.23, 3.24, and 3.25 show reservoir
storage and releases under the Donner-TMWA scenario in wet, median, and dry hydrologic
conditions.
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3. Evaluation of Effects

a. Fernley Scenario

Operations model results show that total reservoir storage in Truckee River reservoirsis
dlightly greater under this scenario because of the storage of Fernley M&1 Credit Water
(figures 3.20, 3.21, and 3.22), asfollows:

Wet hydrologic conditions 220 acre-feet
Median hydrologic conditions 580 acre-feet
Dry hydrologic conditions 840 acre-feet

In general, operations model results show very little difference between this scenario and
TROA in wet and median hydrologic conditions. In dry hydrologic conditions, storagein all
reservoirs, except Donner Lake, is dlightly greater under the Fernley scenario than under
TROA. Greater Independence Lake and Prosser Creek Reservoir storage is the result of
dlightly lower releases. Stampede Reservoir releases are slightly higher and may account for
the greater storage in Boca Reservoir. Greater Lake Tahoe and Stampede Reservoir storage
in dry hydrologic conditions is the result of storage of Fernley M&1 Credit Water. In wet
hydrologic conditions, the slightly greater total reservoir storage is held in Lake Tahoe. The
additional storageis held in Stampede Reservoir from October through November and in
Lake Tahoe the remainder of the year in median hydrologic conditions.

Operations model results show that average annual flow at Farad and Vistais the same under
this scenario as under TROA. Flow at Nixon is greater under this scenario because some of
the unused portion of Fernley’s M&| stored water is either spilled or converted to Fish Credit
Water and flows to Pyramid Lake. The remaining amount normally needed for delivery is
left in the Truckee River and flows to Pyramid Lake. The flow at Nixon under the Fernley
scenario is 694 cfs, 2 cfs greater than under TROA, resulting in an additional 1,550 acre-feet
per year of inflow to Pyramid Lake.

Agricultural and M&| demands are met to the same degree under this scenario and TROA,
except for Carson Division demands. Under the Fernley scenario, the Truckee Canal diverts
slightly more water to Lahontan Reservoir and reduces the average annual shortage by

10 acre-feet. Thisis caused by adifference in the timing of Truckee River flow.

Overall, reservoir storage is greater in dry hydrologic conditions and inflow to Pyramid Lake
is greater under the Fernley scenario than under TROA. No adverse effects were identified.

b. Donner-TMWA Scenario

Operations model results show that total reservoir storage in Truckee River reservoirsis
dlightly lessin wet and median hydrologic conditions under the Donner-TMWA scenario
than under TROA because Truckee River diversions to the Newlands Project are dlightly
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Figure 3.20.—Fernley scenario: Modeled reservoir storage and releases
in wet hydrologic conditions.
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Figure 3.21.—Fernley scenario: Modeled reservoir storage and releases
in median hydrologic conditions.
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Figure 3.22.—Fernley scenario: Modeled reservoir storage and releases
in dry hydrologic conditions.
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Figure 3.23.—Donner-TMWA scenario: Modeled reservoir storage and releases
in wet hydrologic conditions.
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Figure 3.24.—Donner-TMWA scenario: Modeled reservoir storage and releases
in median hydrologic conditions.

3-102



Revised DEIS/EIR
Truckee River Operating Agreement

Dry (90%) Dry (90%)
Lake Tahoe Storage Lake Tahoe Release
175000 70
150000 N 60
g 125000 / N\ 50
2 100000 / N\ @
® / G 40
5 75000 3 \\
< 50000 y 8%
E‘ 25000 %20 .
K 0 A 10
-25000 — | Py
-50000
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA — TMWA-Donner TROA —— TMWA-Donner
Dry (90%) Dry (90%)
Donner Lake Storage Donner Lake Release
8500 30
= 7500 25
]
< 6500 7 20
: g
8 5500 T
~ 3 / \
& 4500 2 w0 \
5 Iy \
S
& 3500 5
2500 0
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA TROA — TMWA-Donner
Dry (90%) Dry (90%)
Prosser Creek Reservoir Storage Prosser Creek Reservoir Release
11000 40
= 35
3 10000
8 30 ,
5 @ \
& 9000 — G2 AN
s ~ /
© 8000 He ,
g £ \
S 7000 v
& 10 v
6000 5
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA MWA-Donner TROA —— TMWA-Donner
Dry (90%) Dry (90%)
Independence Lake Storage Independence Lake Release
17000 20
16500 - 18
B 16000 N 16 \
2 N — 14 -
% 15500 N 5 \
5 15000 R ki \
s 10
< 14500 H —
° 58
g 14000 [
S 13500 N
@ 13000 2
12500 0
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA TROA — TMWA-Donner
Dry (90%) Dry (90%)
Stampede Reservoir Storage Stampede Reservoir Release
92000 — 72
= 88000 o8
5 o~ 64
& 84000 A — 60
: / 0
£ 80000 5 %
s s 52
3 76000 3
E’ 72000 —~ U oa4 = -
S 40 P
& 68000 P _
64000 32
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA MWA-Donner ROA —— TMWA-Donner
Dry (90%)
Boca Reservoir Storage
24000
= 20000 <
]
]
g 1eo00 \
8 12000 .
& 8000 —
g
2 000 —~
@ ~—
0
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
TROA

Figure 3.25.—Donner-TMWA scenario: Modeled reservoir storage and releases
in dry hydrologic conditions.

3-103



Revised DEIS/EIR
Truckee River Operating Agreement

greater. Total reservoir storageis slightly greater under the Donner-TMWA scenario than
under TROA in dry hydrologic conditions because of additional storage of TMWA M&|
Credit Water.

Wet hydrologic conditions -420 acre-feet
Median hydrologic conditions - 70 acre-feet
Dry hydrologic conditions 930 acre-feet

In dry hydrologic conditions, storage in each reservoir, except Donner Lake and Boca
Reservoir, isdightly greater. Independence Lake storage is dlightly greater, and releases are
lower because Independence Lake is not used to meet M& | demands as frequently. Greater
storage in Lake Tahoe and Stampede Reservoir in dry hydrologic conditionsis the results of
the storage of TMWA M& | Credit Water. On average, thereis 2,120 acre-feet more TMWA
M&I Credit Water under the Donner-TMWA scenario than TROA.

Average annual flows at Farad, Vista, and Nixon are the same under the Donner-TMWA
scenario as under TROA.

Agricultural and M& | demands are met to the same degree under the Donner-TMWA
scenario and TROA, except demands of the Carson Division demands. Under the Donner-
TMWA scenario, the Truckee Canal diverts 120 acre-feet per year less water to Lahontan
Reservoir. Carson Division average annual shortage is 80 acre-feet per year greater. Thisis
caused by the loss of the Donner Lake supply.

Overall, reservoir storage is slightly greater in dry hydrologic conditions, and supply to the
Carson Division is slightly less under the Donner-TMWA scenario than under TROA.

G. Certain Credit Waters

Certain categories of Credit Water were not included in model operations. It ispossible to
characterize the use of California Environmental Credit Water, California Additional
California Environmental Credit Water, and Other Credit Water qualitatively, however,
across arange of reasonably foreseeable scenarios. In each case, an uncertain amount of
additional water, limited by the constraints in TROA, would be stored in upstream reservoirs
for some period of time. Thiswould mean that more water would be stored in the upstream
reservoirs at various times under TROA than without TROA. Additional water in the
reservoirs translates into additional recreational opportunity in those reservoirs. At the time
the water is being stored, it also trandates into lower flow in aportion of the Truckee River
(and possibly atributary), but increased flow when the water is released.

In the case of the two categories of California Environmental Credit Water, reserving storage
opportunities for them was specifically sought by Californiain the TROA negotiations to
improve flows within Californiafor fish. Releases of that water would continue past the
State line, thus al so benefiting fish in Nevada, which is one of the reasons why the
provisions, with constraints, were acceptable to all parties. Other reasons are that California
would use this water specifically for environmental purposes, and the uses are non-
consumptive except for a small share of evaporation (which minimizes total flow impactsin
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Nevada). Californiawould have the right and responsibility for optimizing the trade-offs and
timing among storing its water rights versus letting the water flow to improve streamflows,
retaining water in the reservoirs for recreation, and releasing water to increase streamflows.
CaliforniaM &I water storage could substitute for some diversions of surface water or use of
groundwater in the basin for M&I use, and, while in storage, would enhance recreational
opportunity to alimited extent (this category islimited to 3,000 acre-feet in most reservoirs,
so the effect would not be large). California Environmental Credit Water, together with
CaliforniaM &I Credit Water, could be stored up to atotal of 8,000 acre-feet, of which

3,000 acre-feet may be stored in Truckee River reservoirs other than Lake Tahoe. Additional
California Environmental Credit Water could be stored—up to 10,000 acre-feet at any one
time. They were not modeled or analyzed in the revised DEISEIR because their
establishment is contingent on the purchase of water rights and the prospects for their future
use are uncertain.

Other Credit Water, also addressed in the Draft Agreement, would be the lowest priority
Credit Water managed pursuant to TROA. There are no proposals or assumptions for its use,
and it was not included in model operations.

The establishment, storage, and release of each of these Credit Water categories may require
further analysis under NEPA and/or CEQA. It is possible that some of these Credit Waters
may never be used, but California’ s best estimate is that Credit Water could be expected to
be used for M&I storage.
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GROUNDWATER

l. AFFECTED ENVIRONMENT
This section provides an overview of groundwater supplies and demand in the study area.

In the California portion of the Truckee River basin, there is no regulatory limit on the right
to extract groundwater. Under TROA, groundwater extraction would be limited to 32,000
acre-feet per year, less whatever surface water is diverted, with surface water currently
[imited to 10,000 acre-feet per year (P.L. 101-618). Estimated groundwater recharge is about
18,000 acre-feet per year in the Martis Valley basin. The Martis Valley Groundwater
Management Plan notes that groundwater levelsin wells adjacent to the Truckee River are
higher than the river, which indicates that groundwater is moving into theriver. In this
setting, changesin river flow would have very little effect on adjacent groundwater levels.

Low-yield, private wells serve individual residences throughout the Truckee River basin, but
most groundwater extraction occurs in Truckee Meadows, where municipal water purveyors,
such as TMWA, operate production wells to supplement the surface water supply. Estimated
groundwater recharge in Truckee Meadows is 29,000 acre-feet per year and comes from
infiltration of precipitation (mainly snowmelt), return flows from surface water supplies used
for irrigation, and seepage from ditches, canals, and streambeds. However, the total
permitted, certificated, and vested groundwater rights recognized by the State Engineer in
Truckee Meadows are 79,765 acre-feet per year, or about 50,000 acre-feet per year more than
the perennial yield. TMWA holds certificated groundwater rights in the Truckee Meadows
areafor 41,811 acre-feet per year (TMWA, 2003) but has been limited by the State

Engineer’ s Office to pumping only 12,000 to 18,000 acre-feet per year. TMWA has acquired
an additional 1,340 acre-feet of existing groundwater rights that may be exercised without
restriction.

Introduction of irrigation to Lahontan Valley created substantial recharge of the shallow
aquifer from canal seepage and irrigation losses (USGS, 1993). Currently, numerous
domestic wells tap the shallow aquifer for areliable small water supply in and around
Fernley and the Truckee Division of the Newlands Project. In the Carson Division, the
shallow groundwater flow is generally from Fallon to the east, with a groundwater divide
from Fallon to about Harmon Reservoir. Groundwater flow from this divide is generaly to
the northeast and also to the southeast. 1n the northeast, the shallow groundwater feeds the
surface water ponds at Stillwater WMA.. In the southeast, the shallow groundwater feeds the
surface waters of Carson Lake (USGS, 1993).

Truckee River water is diverted into the Truckee Canal at Derby Diversion Dam for
irrigation in the Truckee Division and for delivery to Lahontan Reservoir. Newlands Project
OCAP have been promulgated to meet project irrigation requirements consistent with the Orr
Ditch and Alpine Decrees while minimizing use of Truckee River water and maximizing use
of Carson River water for project purposes. Truckee River water is diverted as necessary to
satisfy the exercise of Truckee Division water rights consistent with OCAP. Generally,
diversion of Truckee River water to the Truckee Division will vary directly with demand;
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diversion to the Carson Division will vary directly with demand but inversely to and
depending in large part on Carson River inflow to Lahontan Reservoir.

. ENVIRONMENTAL CONSEQUENCES

A. Introduction

The operations model does not model groundwater supplies used for domestic, irrigation, and
M& | purposes. Groundwater use was included as input to the operations model as a part of
the M&I supply, but thisinput did not include any estimates of the numbers of wells,
location, amounts pumped or recharged, or any surface water-groundwater interface.

TMWA has 28 production wells, of which 19 are fitted for pumping and recharge (TMWA,
2003); the operations model assumes the groundwater pumped would be available for future
M&I uses. USGS (1996b) estimates as many as 4,500 domestic wells could tap the shallow
aquifer around the Fallon area. Because the wells are shallow (less the 150 feet deep), they
are dependent on surface recharge, which comes primarily from canal and irrigation seepage
loss. The operations model does not model this seepage | oss.

Future changes in the disposition and exercise of Truckee Division and Carson Division
water rights are assumed to occur independent of TROA. Diversion of Truckee River water
to satisfy a portion of the future Newlands Project water demand (described in “Water
Resources’) will continue to be regulated by OCAP. The potential effects of TROA on the
Newlands Project, therefore, would be measured most objectively by comparing the quantity
of Truckee River water available for diversion at Derby Diversion Dam, and resulting
Truckee Canal inflow to Lahontan Reservoir, Lahontan Reservoir storage, and L ahontan
Reservoir releases to the lower Carson River under the alternatives. It isassumed that
agricultural demand on the Newlands Projects would decrease in the future under any
alternative due to the acquisition and transfer of those rights for other beneficial uses; a
decrease in Newlands Project demand would result in a decrease in diversions from the
Truckee River to the Truckee Canal.

Therefore, aqualitative analysis was conducted to evaluate the effects of modifying
operations of Truckee River reservoirs on groundwater using the following indicators:

1 Recharge of the shallow aquifer adjacent to the Truckee River, as assessed by
stream losses in the Oxbow reach (Hunter Creek to Highway 395, shown on
map 3.1). Thisarearelatesto TMWA production wells and others that could
be affected by changesin flow.

2. Recharge of the shallow aquifer in Truckee Meadows, as assessed by transfer
of agricultural water rightsto M& 1 use. Estimated recharge of the aquifer is
25 to 50 percent of the applied irrigation water (Cohen, 1964).

3. Recharge of the shallow aquifer near the Truckee Canal, as assessed by
comparing flow in the Truckee Canal at Derby Diversion Dam and Lahontan
Reservoir generated from the operations model.
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4, Effects of well pumping on the shallow aquifer, as assessed by expected
future groundwater use.

B. Summary of Effects

Analysis shows no measurable change to the shallow aquifer near Truckee Meadows
(adjacent to the Oxbow reach of the Truckee River) under any of the alternatives. Effects
on the shallow aquifer in Truckee Meadows and establishment of a new groundwater
equilibirium would vary among the alternatives and depend upon many local factors, such as
the amount of groundwater pumping, recharge, and the localized groundwater flow gradients.
Seepage loss from the Truckee Canal would be similar under all aternatives. With criteria
established for new well construction, assumed limitations on groundwater use, and
development of surface water drought supplies, TROA likely would have the least effect on
future groundwater resources among the alternatives.

Table 3.14 summarizes the effects on groundwater.

Table 3.14.—Summary of effects on groundwater

Indicator No Action LWSA TROA
Recharge of aquifer Slightly less than under | Same as under Slightly more than
adjacent to Truckee current conditions. No Action. under No Action; same

River in the Oxbow
reach

as under current
conditions.

Recharge of the
shallow aquifer in
Truckee Meadows

Slightly less than under
current conditions.

Similar to No Action.

Possibly less than
under No Action
depending on current
land use.

Recharge of shallow
aquifer near Truckee
Canal due to seepage
loss

Less than under current
conditions.

Similar to No Action.

Similar to No Action.

Well pumping in the
shallow aquifer

Slightly less than under
current conditions.

Same as under

No Action, except
slightly more in dry
hydrologic conditions.

Slightly less than under
current conditions,
except in dry hydrologic
conditions.

C. Recharge of the Shallow Aquifer Adjacent to the Truckee River in
the Oxbow Reach

1.

Method of Analysis

The Truckee River can have a component of seepage loss to the adjacent shallow aquifer,
although some reaches, where the river channel isincised in rock or dense soils, have no (or
very little) seepage. Conversely, some reaches of the Truckee River receive groundwater
flow, or are “gaining,” when the water level of the adjacent shallow aquifer is higher than
that of the river channel. For this analysis, the Oxbow reach of the Truckee River was used
to compare flows and the associated potential for recharge (seepage 10ss) of the adjacent
shallow aquifer because this reach provides a setting where the river water level interacts
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with the adjacent water table (groundwater levels). Flows were generated from the
operations model for current conditions and the alternatives in wet, median, and dry
hydrologic conditions.

A similar comparison of the water depths in the river could be more indicative of the
potential effect on seepage loss. For purposes of this evaluation, changesin river flow
would result in achangein river water depth, which could affect seepage to the adjacent
aquifer. Water depths represent the hydraulic driving force available to “push” water from
the river into the adjacent aquifer. A change in the depth of flow under the alternatives
provides a comparison of the effect of flow on potential river seepage |oss.

This shallow aquifer is complex, with abrupt vertical and horizontal changes in lithology, and
estimating changesto it based on Truckee River flow is difficult. Such estimates can only be
subjective and illustrate relative differences between alternatives.

2. Threshold of Significance

Insufficient information is available to determine a numeric threshold of significance. This
analysis provides a subjective assessment of the relative differences in seepage loss, and best
professional judgment was used to determine significance.

3. Model Results

Table 3.15 compares average annual estimated stream loss in the Oxbow reach in wet,
median, and dry hydrologic conditions. For comparison purposes, estimated stream lossis
simply a percent of flow loss rate applied to the monthly flows. A change in estimated
stream loss represents the potential for change to the adjacent aquifer. The estimated stream
lossis representative of water that becomes groundwater when the adjacent shallow aguifer
is both connected to the stream and has water €l evations lower than the stream.

Table 3.15.—Average annual stream loss in Oxbow reach of the Truckee River

Hydrologic
condition No Action LWSA TROA
Wet 4 percent less than under Same as under No Action. 4 percent more than under
current conditions. No Action; same as under
current conditions
Median 6 percent less than under Same as under No Action. | Same as under No Action.
current conditions.
Dry 5 percent less than under 1 percent less than under 1 percent more than under
current conditions. No Action; 6 percent less No Action; 4 percent less
than under current than under current
conditions. conditions.
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4. Evaluation of Effects

a. No Action

Average annual stream loss would be 4 to 5 percent less under No Action than under current
conditions.

b. LWSA

Average annual stream loss could be 1 percent less under LWSA than under No Action and 4
to 6 percent less than under current conditions. These differences are very small and are not
expected to affect the adjacent shallow aquifer. Similarly, considering the change in water
depth, no discernable change is expected in stream seepage | 0ss.

C. TROA

Overall, in wet, median, and dry hydrologic conditions, the potential stream loss to the
adjacent aquifer would range from 6 percent lessto 5 percent more under TROA than under
No Action and current conditions. These differences are very small and are not expected to
affect the adjacent shallow aquifer. The monthly flow pattern under TROA could result in
some small, short-term changes compared to No Action and current conditions; however, the
local aquifer response is not immediate and depends upon other variables.

Changein flow depth is 2 percent lessto 1 percent more under TROA than under No Action
and current conditions. Because of the many natural variables within the stream/aquifer
setting, the estimated differences in stream loss are not expected to result in any measurable
change to the adjacent shallow aquifer.

5. Mitigation

No mitigation would be required because no significant adverse effects would occur under
any of the alternatives.

D. Recharge of the Shallow Aquifer in Truckee Meadows

1. Method of Analysis

This analysis evaluated the effect of transferring agricultural water rightsto M&I use on
recharge of the local aquifer. Loss of canal seepage and deep percolation on the irrigated
fields would reduce local groundwater recharge.

Changes in groundwater withdrawal due to well pumping and installation of new wells for
municipal pumping are expected to affect the shallow aguifer. The effects can only be
described generally because of many variables, such aslocation of well, type of aquifer,
depth of well screens, timing of pumping, and incorporation of arecharge cycle.
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2. Threshold of Significance

Because of the many variables associated with the transfer of agricultural water rights,
including the locations of the irrigated fields, the amounts of water actually applied to the
fields, the timing of irrigations, and soil permeability properties, this analysis provides a
subjective assessment of the relative differences in seepage loss, and best professional
judgment was used to determine significance.

3. Evaluation of Effects

As discussed el sewhere, the operations model assumes that agricultural water rights would be
reduced by 13,368 acre-feet through purchases in Truckee Meadows under No Action and
LWSA compared to current conditions; an additional 12,000 acre-feet of agricultural water
rights would be purchased under TROA.

Thistransfer could result in land use changes in both Truckee Meadows area and the Truckee
Division. The proposed change in water applied to the land would result in less water that
passes the crop rootzone to become local groundwater recharge.

To estimate the magnitude of change to the shallow aquifer resulting from the loss of this
recharge, several assumptions were necessary. Acreage changes under TROA were used to
devel op these assumptions; less change would be expected under No Action and LWSA.
Assuming that about 25 percent of the irrigation amount contributes to groundwater recharge,
there is potential recharge reduction of 6,330 acre-feet per year in Truckee Meadows. Also,
assuming the soil specific yield is 15 percent, and that the irrigated lands are all contiguous
(which they are not), then the water table response would be an estimated decline of 6.7 feet
per year under TROA. If theirrigated acreage were mixed with other land uses at about 50
percent, then the water table response would be a decline of about 3.35 feet per year. These
estimates should not be interpreted to conclude that the water table would continually decline
3 to 6 feet per year, because, at some depth, a new equilibrium would be established. The
new equilibrium would depend upon many local factors, such as the amount of groundwater
pumping, recharge, and the localized groundwater flow gradients. Other municipal setting
factors, such as the reduction of natural infiltration due to paving, the extent and efficiency of
lawn watering, housing coverage, and storm water controls, make this groundwater depth
even more difficult to predict.

4. Mitigation

No mitigation would be required because recharge of the shallow aquifer in Truckee
Meadows would not be significantly affected under any of the alternatives.

E. Recharge of the Shallow Aquifer near the Truckee Canal

Recharge of the local shallow aquifer near the Truckee Canal isinfluenced by canal seepage
loss. Therate of seepage loss from the Truckee Canal and the recharge of the local shallow
aquifer have been investigated by others (USGS, 2000). Estimated canal seepage |oss has
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been reported in the range of 0.8 to 4.0 cfs per mile of canal. The general estimate of all
losses from canals, spills, and onfarm irrigation losses are 64 percent of the diversion supply
(CH2M Hill, 1973). Changesin canal seepage loss related to changesin flowsin the
Truckee Canal would affect local aquifer recharge.

1. Method of Analysis

Seepage | osses are dependent upon how much water is carried in the Truckee Candl;
therefore, thisindicator was evaluated by comparing operations model output of average
flow in the Truckee Canal at Derby Diversion Dam and Lahontan Reservoir. Additionally,
average Lahontan Reservoir storage and releases were included to identify potential effects
on water availability for diversion on the Carson Division. Evaluation of specific aquifer
effects are subjective because of the variability in aquifer geology, locations of irrigated
lands, and the degree to which an irrigation water right has been used.

2. Threshold of Significance
This analysis provides a subjective assessment of the relative differences in shallow aquifer
recharge near the Truckee Canal based on Truckee Canal flow. Best professional judgment

was used to determine significance; however, no new data has been collected and only
existing reports and model outputs could be cited.

3. Model Results and Evaluation of Effects
Operations model results for the identified parameters are shown in table 3.16.

Table 3.16 Truckee Canal flows and Lahontan Reservoir storage and releases
(1,000 acre-feet per year)

No Action LWSA TROA
Diversion to Truckee Canal (at Derby Diversion Dam) 51.81 51.67 51.78
Truckee Canal inflow to Lahontan Reservoir 43.84 43.72 43.75
Lahontan Reservoir storage (end of June) 225.28 225.15 224.82
Lahontan Reservoir releases (to Carson Division) 303.40 303.29 303.36

Operations model results show little difference between TROA and the other alternatives,
with only slightly less water being provided under TROA. This situation occurs because
upstream senior Truckee River water rights are more able to be fully exercised by these water
rights holders to create Credit Water under TROA. Effects on Newlands Project water use
should be minimal. Average annual releases from Lahontan Reservoir are similar
(differences of no more than 110 acre-feet) under all alternatives, and delivery to agriculture
and wetlands uses would not be affected to a measurable degree. Application of water to the
land would be similar. Any effects on Newlands Project groundwater resources in the study
areawould result primarily from changes in the amount of Truckee River water diverted to
the Truckee Canal to flow to Lahontan Reservoir and would be less than the minor
differences between the parameters shown in table 3.16. Changesin flow would affect
dlightly the amount of seepage to the shallow aquifer adjacent to the canal; the other effect of
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changesin flow would relate to Lahontan Reservoir releases to the Carson Division. The
minor reductions in Truckee Canal flow and Lahontan Reservoir release for irrigation on the
Carson Division would have no measurable effect on groundwater resources on the
Newlands Project. Diversions to the Truckee Division would not be measurable affected.

5. Mitigation

No mitigation would be required because no significant adverse effects would occur under
any of the alternatives.

F. Effects of Well Pumping on the Shallow Aquifer

1. Method of Analysis

Groundwater pumping can cause the water level in shallow agquifersto declineif thereisa
connection between the pumping depth and the shallow aquifer. The response in the aquifer
is dependent on the rate of pumping, the hydraulic properties of the aguifer, and a number of
other variables at each pumping site. Generally, increased pumping of the shallow water
aquifer lowers the shallow water table elevations. Conversely, continued aquifer recharge
projects tend to raise the shallow water table elevations.

Thisindicator was evaluated by comparing groundwater use assumed in the operations model
under current conditions and the alternatives in wet, median, and dry hydrologic conditions.

2. Threshold of Significance
Because insufficient information is available to determine a numeric threshold significance,

this analysis provides a subjective assessment of the relative differences among aternatives,
and best professional judgment was used to determine significance.

3. Model Results
Table 3.17 presents projected groundwater use Truckee Meadows in wet, median, and dry

hydrologic conditions under current conditions and the alternatives, as assumed in the
operations model.

Table 3.17.—Projected groundwater use in Truckee Meadows (acre-feet)

Hydrologic

condition Current conditions No Action LWSA TROA
Wet 12,820 12,570 12,570 12,570
Median 14,820 12,570 12,470 12,570
Dry 16,350 15,120 16,020 12,990
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4. Evaluation of Effects

Analysis of the effects on water table elevationsis not possible without knowing details such
asthe location, pumping schedule, and the hydrologic and geologic setting of each well.
However, on the basis of the expected maximum predicted dry year uses, TROA is expected
to have the least effect on future groundwater resources among the alternatives.

Groundwater use in the Truckee River basin in Californiais expected to increase from 7,570
acre-feet per year to 19,600 acre-feet per year under No Action. Thisincrease could affect
shallow water table elevations. Also, depending upon the location of future wells and the
timing of groundwater extraction, potential effects on local streams could range from minor
increases in stream losses to changing stream reaches from gaining to losing. Asdiscussed in
chapter 2, Article Ten of the Draft Agreement provides some regulations for the location and
well construction. The objective of Article Ten isto minimize the effect of groundwater
withdrawals (well pumping) on the surface water resources by establishing setback distances
from streams, rivers, and ponds. Other requirements such as well construction and seal
methods are included in Article Ten to help minimize effects on the surface water resources.
With the implementation of Article Ten (only under TROA), the increased use of
groundwater in the Truckee River basin in California should have limited effect on the
surface stream and rivers.

Water budgets presented in “Groundwater Availability in the Martis Valley Ground Water
Basin and Placer Counties, California ( Nimbus, 2001) show that the average annual
groundwater recharge in the Truckee River basin in Californiais about 34,600 acre-feet per
year, at the current pumping of 7,060 acre-feet per year, while about 17,640 acre-feet flows
out of the area.

Under No Action, groundwater use in the Truckee River basin in Californiawould increase
to 12,030 acre-feet to meet greater future demand. It isnot known where thisincreased
pumping would occur. However, if it wereto occur in the Martis Valley basin, this could
reduce the basin groundwater and flow to only 5,610 acre-feet (17,640 - 12,030 = 5,610).
Even though thisis afairly large reduction, thereis still positive outflow. Thisisan example
of the order of magnitude of the pumping increase and points to the aquifer’s capacity to
handle this pumping withdrawal. Similarly, the groundwater use estimated for LWSA and
TROA would increase dlightly less (10,830 acre-feet), so effects also should be slightly less
than under No Action.

S. Mitigation

No mitigation would be required because no significant adverse effects would occur under
any of the alternatives.

3-114



Revised DEIS/EIR
Truckee River Operating Agreement

WATER QUALITY

I AFFECTED ENVIRONMENT

This section provides an overview of water quality in the study area and describes aspects of
water quality that could be affected by modifying operations of Truckee River reservairs.

Bender (1995) summarized historical Truckee River water quality data (through 1992) for the
Truckee River basin from Lake Tahoe to Pyramid Lake; several data bases, which include
many water quality parameters, were assessed separately. The following overview of water
quality is based on data and water quality modeling for the Truckee River.

Asthe Truckee River flows from Lake Tahoe to Pyramid Lake, pollutants, including
nutrients and total dissolved solids (TDS) resulting from natural erosion of the watershed and
from the effects of humans, enter the river and degrade the water quality. Additionally, water
isdiverted for agricultural and M& I uses and is returned to the river in diminished quantity
and quality. Available datadid not reveal any major sources of contamination other than
erosion of the watershed, agricultural runoff, and wastewater treatment plant discharges.

Metalsin the Truckee River and its tributaries are not a major concern, although some
concentrations are excessive on rare occasions. For example, historical dataindicate that
cadmium, lead, manganese, nickel, and thallium concentrations occasionally violated State
and Federal standards. While silver and zinc concentrations were occasionally elevated

in fish and invertebrate tissues, available tissue data did not reveal any excessive
bioaccumulation. Naturally occurring radioactive materials are not a major concern because
of low concentrations and |localized occurrence.

A. Truckee River Basin: Lake Tahoe to Reno

Lake Tahoe is considered a pristine water resource. Water quality issues at Lake Tahoe are
being studied and addressed by interstate agencies. Because it has been designated an
“Qutstanding Natural Resource” under the Federal Clean Water Act of 1972, no man-
induced degradation of Lake Tahoe's water quality isallowed. In California, Lake Tahoe has
been designated as “water of extraordinary ecological or esthetic value.”

The upper portion of the Truckee River basin, from Lake Tahoe to Reno, isrelatively pristine
with few contaminants and nutrients. Low concentrations of dissolved oxygen (DO), which
are harmful to fish, are not a concern, primarily because of reaeration of this steep, tumbling
stream reach and low demand for oxygen from organic decay.

The primary concerns are occasional warm temperatures and dilution of return flows from
the Tahoe-Truckee Sanitation Agency and the Truckee Meadows Water Reclamation Facility
wastewater treatment facilities. TTSA, which serves the town of Truckee and part of the
community around Lake Tahoe, islocated just upstream of the confluence of Martis Creek
and the Truckee River. TMWREF islocated downstream from Reno. In warm weather, low
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flows, warm reservoir releases, and warm drainage return flows can cause the Truckee River
to warm to temperatures that are detrimental to fish. Historical dataindicate that
temperatures between the State line and Reno occasionally violate acute (instantaneous
exposure) and chronic (prolonged exposure) limits for trout during July and August

(Bender, 1995). Cool water, if released from Prosser Creek and Boca Reservoirs, can lower
temperatures in the river; however, when reservoir water elevations are low, warm waters are
released. These warm releases and low flows can result in fish kills between the California-
Nevada State line and Reno, as occurred during the summer of 1994.

Lakes and reservoirs between Lake Tahoe and Reno do not appear to have major water
quality problems, athough thermal stagnation due to minimal flushing and long residence
time of bottom waters can result in low concentrations of DO in the bottom layers of Prosser
Creek, Stampede, and Boca Reservoirs. However, bottom water aerates quickly once
released, thereby increasing DO concentrations to near saturation.

B. Truckee River Basin: Reno to Pyramid Lake

The primary concerns for the Truckee River basin from Reno to Pyramid Lake are warm
temperatures and low DO concentrations. In warm weather, temperatures gradually increase
downstream, especially in the flatter reach downstream from Reno, where flow velocities are
slower. Warm temperatures and slower velocities allow algae attached to the river bottom to
accumulate, increasing organic matter. Decay of organic matter, such as dead algae, can
result in low concentrations of DO. (See “Violations of Temperature and Dissolved Oxygen
Standards.”) Nutrients, which are abundant downstream from TTSA and TMWREF, help
stimulate excessive algal growth in the Truckee River. Excessive algal growth downstream
from Derby Diversion Dam also causes low DO concentrations.

TDS concentrations in the Truckee River also increase downstream and are a concern
because Pyramid Lake isaterminal saline lake. Both temperature and salinity affect density
stratification of the water layers of Pyramid Lake. Long periods of stratification lead to
oxygen-deficient bottom waters, which stress cold water organisms. Below-average
freshwater flow and high evaporation rates increase TDS concentrations in the surface waters
of Pyramid Lake and can facilitate early turnover by increased mixing which replenishes
oxygen-deficient bottom waters. Above-average freshwater flow can dilute the salinity

of surface waters so that mixing of Pyramid Lake during winter might be physically
impossible due to density differences. A steady decline in the elevation of Pyramid Lake
would reduce the probability of mixing events.

. ENVIRONMENTAL CONSEQUENCES

A. Introduction

Modifying operations of Truckee River reservoirs could affect lake and reservoir storage and
elevations and the quantity, timing, and duration of flows. These changes could result in
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daily, seasonal, and annual changesin Truckee River water quality and loadings to Pyramid
Lake.

This analysis evaluated the effects of changes in reservoir storage and water elevations and
flows on water quality using the following indicators:

. Truckee River flow in August (irrigation month) and October (non-irrigation
month) at three locations: (1) upstream of TTSA, (2) downstream from
TMWREF, and (3) the inflow point to Pyramid Lake in wet, median, dry, and
very dry hydrologic conditions (10-, 50-, 90-, and 95-percent exceedences).

. Annual total of daysthat Nevada State water temperature standards are
violated downstream from Reno.

. Annual total of daysthat Nevada State DO standards are violated downstream
from Reno.

o TDS loadings to Pyramid Lake.

o Total nitrogen loadingsto Pyramid Lake.

Total phosphorus loadings to Pyramid Lake.

Truckee River flow isthe most important indicator because it dilutes poor quality water and
ties directly to reservoir operations.

TDS (salt) and nitrogen and phosphorus (nutrient) loadings to Pyramid Lake were chosen as
indicators because |oadings are the output of the Dynamic Stream Simulation and
Assessment Model with temperature (DSSAMTt) and the input to the Pyramid Lake water
quality model. Loading to Pyramid Lake is the linkage between watershed/riverine drainage
modeling and the Pyramid L ake modeling.

The Truckee River transports nitrogen from Californiato Nevada. However, interstate total
maximum daily load (TMDL) issues are outside the scope of this water quality analysis. See
Chapter 4, “Cumulative Effects,” for adiscussion of TMDL issues.

B. Summary of Effects

Under TROA, water stored in wet and median years would be used to improve riverine water
quality in dry years, the most critical periods for aquatic resources, including fish. Inthe
Truckee River basin from Lake Tahoe to Reno, based on areview of historic data and best
professional judgment, where compared against Californiawater quality standards, under
TROA, there would be no significant adverse effect on water quality. In the Truckee River
basin from Reno to Pyramid Lake, water quality standards would be met more oftenin
representative dry years and the same or occasionally less often in median years under TROA
than under No Action or current conditions. For example, Truckee River TDS standardsin
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the lower reaches downstream of Reno may be met less often under TROA, and more TDS
loading may be delivered to Pyramid Lake in median years because of higher flows.
However, when considering several water quality indicators, such as DO, temperature and
TDS, the total water quality benefitsrealized in dry years under TROA would outweigh
occasional adverse effectsin median years. In general, greater inflow to Pyramid Lake and
the resulting higher elevation under TROA would be favorable for water quality. There are
no significant water quality problemsin representative wet years.

Table 3.18 presents operations model results for flows in two representative months at three
representative river locations in wet, median, dry, and very dry hydrologic conditions.
Operations model results show that flows at the three locations are the same or nearly the
same under No Action, LWSA, and TROA as under current conditions, except in dry and
very dry hydrologic conditions. In dry and very dry hydrologic conditions, flows
downstream from Reno and into Pyramid Lake are greater under TROA than under No
Action or current conditions. In very dry hydrologic conditions, flows downstream from
Reno are greater under TROA than under No Action. Under TROA, flows are adequate to
dilute wastewater downstream from both TTSA and TMWRF discharge points to acceptable
levels. Flowsunder LWSA are nearly the same as under No Action.

Table 3.19 summarizes other indicators of water quality for representative wet, median, and
dry years. These years (1986: wet; 1989: median; and 1992: dry) were chosen based on
recent operations rather than along-term record. Overall, DSSAMt results show that
Truckee River water quality would be better under TROA than under No Action, as shown
by the number of days Nevada State temperature and dissolved oxygen standards are violated
downstream from Reno. These temperature and DO indicators are the most telling indicators
of water quality.

Table 3.20 summarizes TDS, total nitrogen, and total phosphorus loadings to Pyramid Lake.
These mass |oadings were derived by multiplying concentration times flow. Loadingsto
Pyramid Lake are higher under TROA than under current and No Action conditions in
representative median and dry years. Overall, however, DSSAMt results show greater
differences in water quality among representative wet, median, and dry years than between
No Action and TROA. Asshown in table 3.20, the mgjority of loading to Pyramid Lake
occurs in representative wet years, but the cumulative loadings (i.e., total combined |oadings
in representative wet, median, and dry years) to Pyramid Lake themselves differ little (Iless
than 10 percent) between the alternatives and current conditions. Greater loading indicates
that, cumulatively, more flow reaches Pyramid Lake under TROA.
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Table 3.18.—Truckee River average monthly flows (cfs) for selected months and reaches

Current
Hydrologic condition conditions No Action LWSA TROA
August flow upstream of TTSA
Wet 442 441 442 329
Median 110 110 110 116
Dry 68 67 66 68
Very dry 25 24 24 21
August flow downstream from TMWRF
Wet 456 422 422 401
Median 369 339 338 360
Dry 242 288 288 323
Very dry 83 141 141 196
August flow into Pyramid Lake
Wet 300 300 300 300
Median 200 264 265 262
Dry 109 110 110 122
Very dry 27 79 79 110
October flow upstream of TTSA
Wet 340 347 348 307
Median 260 270 271 201
Dry 23 29 31 41
Very dry 5 12 14 21
October flow downstream from TMWRF
Wet 683 729 729 650
Median 434 458 458 449
Dry 181 177 174 205
Very dry 60 75 76 114
October flow into Pyramid Lake
Wet 674 711 710 631
Median 396 429 429 432
Dry 100 109 109 104
Very dry 25 35 35 56

Table 3.19.—Summary of modeled violations of temperature (T) and
dissolved oxygen (DO) standards

Representative year Current conditions No Action LWSA TROA
Days T standards violated Lockwood-Derby
Wet 32 32 32 29
Median 28 32 27 28
Dry 85 120 119 87
Days DO standards violated Lockwood-Derby
Wet 0 0 0 0
Median 0 0 0 0
Dry 109 42 39 3
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Table 3.20.—Summary of loadings to Pyramid Lake
TDS loading to Pyramid Lake (100,000 kilograms)

Wet 1,243 1,238 1,237 1,222
Median 355 346 345 353
Dry 143 119 120 176
Total nitrogen loading to Pyramid Lake (1,000 kilograms)
Wet 358 368 365 344
Median 65 67 67 70
Dry 12 11 11 20
Total phosphorus loading to Pyramid Lake (1,000 kilograms)
Wet 40 41 41 39
Median 7 7 7 7
Dry 1.6 1.4 1.4 3.1

Under TROA, water stored in wet and median years would be used during warm periods in
dry years, the times with primary water quality concerns. Therefore, water quality typically
would be better under TROA in representative dry years than under No Action or current
conditions.

Tables 3.18, 3.19, and 3.20 summarize alarge amount of information for purposes of
comparing alternatives. Detailed modeling information for all locations and reaches, for
shorter periods of time, for wet, median, and dry hydrologic conditions, and for many water
quality constituents are provided by Brock and Caupp (2003) in two volumes for each
alternative. Additional information is provided in the Water Quality Appendix, including
summary tables of the water quality simulations (DSSAMt tables 1 through 12) and the fish
water temperature simulations (DSSAMt tables 13 through 24).

C. Overview of Methods of Analysis

Two methods were used to analyze water quality: (1) ahistorical data analysis of the entire
Truckee River system, and (2) a computer modeling analysis of the Truckee River from just
downstream from the California-Nevada State line to Pyramid Lake. The reach downstream
from Reno, the flatter river reach, has marginal or degraded water quality and is the focus of
the modeling. The historical data analysis was used to identify water quality concerns
throughout the Truckee River basin. Historical datawere compared with water quality
standards; the following section summarizes water quality standards for California waters
affected by TROA. DSSAMt was used to quantitatively compare riverine water quality
under current conditions and the alternatives. Brock et al. (2004) provide a complete model
formulation and program description. Brock and Caupp (2004) provide a complete
description of water quality standards and model calibration, verification, performance, input
sensitivity, and simulated river temperatures and water quality. These documents are
referenced in the water quality appendix. Summary statistics for the DSSAMt water quality
model calibration/verification are included in the Water Quality Appendix.

Upstream and tributary flow and DSSAMt input boundary conditions were derived from
Watershed Analysis Risk Management Framework (WARMF) model output. To correspond
with flows and operations used for current conditions, flow inputs for the WARMF model
were developed from operations model output, while land use changes were used to predict
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changes in nonpoint sources. Land use from 1999 was used for current conditions, and
predicted land use in 2020 was used for the aternatives.

To formulate point source loadings from TTSA for current conditions, partial installation of
the biological nitrogen removal (BNR) technology was assumed for the alternatives. BNR is
environmentally superior to the existing anion exchange technology and has the ability to
minimize TDS and chloride increases in the Truckee River while achieving target nitrogen
concentrations. These upgrades will greatly reduce the salt |oads reaching Nevada and,
ultimately, Pyramid Lake. However, nitrate loadings from TTSA would increase by the year
2033 because of a projected maximum 7-day average municipal wastewater flow increase
under current conditions of 7.4 million gallons per day to 9.6 million gallons per day under
the alternatives.

Point source loadings for TMWRF were derived for current and a realistic future wastewater
treatment process. Because of increases in population or development and corresponding
increases in wastewater discharges with the existing wastewater treatment plant operations
and future streamflows, the modeled TMWRF total nitrogen mass loadings were consistently
projected to exceed permitted values. A major component of the total nitrogen is organic
nitrogen, which is not readily bioavailable and likely does not substantially add to algal
biomass or result in low DO. Therefore “total” nitrogen standards are violated frequently;
however, DO standards are violated infrequently, especially under TROA.

The analysis assumes that cities and counties will attempt to meet future Truckee River water
quality objectives by constructing additional treatment facilities, providing additional dilution
water, or by spreading wastewater over agricultural lands with makeup water provided to the
Truckee River. TMWRF managers have recognized the total nitrogen and organic nitrogen
issues and are studying cost-effective approaches. DSSAMt assumes that State and local
governments would implement sufficient mechanisms as populations grow to treat
wastewater and limit urban runoff to maintain adequate riverine water quality, including
storm water best management practices (BMP) and TMDLSs.

DSSAMt simulates hourly changesin 26 water quality parameters for 105 subreaches of the
Truckee River. Automated plots and tables of summarized information were generated for
analysis. Resultsinclude data on all indicators of water quality except Truckee River flow.

Inputs to DSSAMt include flows generated from the operations model, actual meteorol ogical
data, actual water quality data, initial and boundary water quality conditions derived from
WARMF, and water quality standards and preferred temperatures.

Flows generated from the operations model and actual air temperature data were used to
predict water temperature and DO concentrations and loadings to Pyramid Lake. (Seethe
Water Quality Appendix for definitions of representative wet, median, and dry years.)

Truckee River flow was generated from the operations model for wet, median, dry, and very
dry hydrologic conditions in representative months at representative locations.
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These indicators and the methods of analysis are appropriate for assessing potentially
significant effects on water quality. However, no certain correlation exists between the
indicators and all other water quality constituents. Therefore, 9 years of data were used to
calibrate and verify the temperature and water quality components of DSSAMt to reduce the
uncertainty of analysis.

D. Summary of Pertinent Water Quality Standards for California
Waters

The term “water quality standards’ is defined in regulations that implement the Federal
Clean Water Act:

Water quality standards are provisions of State or Federal law which consist of a
designated use or uses for the waters of the United States and water quality criteria
for such waters based upon such uses. Water quality standards are to protect the
public health or welfare, enhance the quality of water, and serve the purposes of the
act (40 Code of Federal Regulations [CFR] 130.2(d) and 131.3(i)).

Thus, water quality standards must contain at least two critical components: (1) the
designation of beneficial uses of water (Water Quality Appendix) and (2) the establishment
of water quality criteria designed to protect those uses.

In California, the Water Quality Control Plans contain the State’s water quality standards
because these plans set forth beneficial uses of water of the State and water quality objectives
(the “criteria’ under the Clean Water Act) to protect those uses. One critical difference
between the State and Federal programsis that while the Clean Water Act focuses on surface
water resources, the term “waters of the state” under the Porter-Cologne Act includes both
surface and groundwater. Therefore, California has water quality standards applicable to
groundwater as well asto surface water. The Porter-Cologne Water Quality Control Act is
found in Division 7 of the California Water Code.

California's water quality standards include designated beneficial uses and narrative and
numerical water quality objectives. Twelve different beneficial uses apply to Lake Tahoe,
and 14 apply to the Truckee River; asimilar variety of uses has been designated for tributary
waters. In particular, all surface waters of these basins are designated for municipal and
domestic supply (MUN) use, and all lakes and streams of the Truckee River basin are
designated for “Rare, Threatened, or Endangered Species’ use in recognition of the proposed
reintroduction of the LCT to itsoriginal range. Beneficial uses would not change under the
aternatives. Beneficial uses of surface water in the California portion of the study area
(Lake Tahoe, Little Truckee, and Truckee River basins) include the following:

Municipa and domestic supply
Agricultural supply

Ground water recharge

Freshwater replenishment

Water contact and non-contact recreation
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Cold freshwater habitat

Wildlife habitat

Hydropower generation (Truckee River and Little Truckee River basins only)
Rare, threatened, or endangered species

Migration of aquatic organisms

Spawning, reproduction, and development

Water quality enhancement

Flood peak attenuation/flood water storage

Industrial service supply (Truckee River basin only)

Navigation (Lake Tahoe and Truckee River basins only)

Commercial and sportfishing (Little Truckee River and Truckee River basins
only)

o Preservation of biological habitats of special significance (Lake Tahoe basin
only)

Beneficia uses of ground water in Californiainclude the following:

o Municipa and domestic supply
o Agricultural supply
o Industrial service supply

(In Nevada, beneficial usesin the Lake Tahoe and Truckee/Carson River basinsinclude the
following: irrigation; watering of livestock; contact and non-contact recreation; industrial
supply; municipal and/or domestic supply; propagation of wildlife; propagation of aguatic
life; enhancement of water quality (Lake Tahoe basin only); and water of extraordinary
ecological or aesthetic value (Lake Tahoe basin only). Nevada State standards do not apply
to Tribal lands.)

Applicable water quality objectives include region-wide objectives for parameters such as
un-ionized ammonia, dissolved oxygen, taste and odor, pH, and pesticides. State drinking
water maximum contaminant levels (MCL) for chemical constituents (including “priority
pollutants™) and radioactivity apply to all waters designated MUN.

Waterbody-specific objectives have been adopted for constituents such as nutrients, TDS,
and chloride. Most of these objectives have been set at monitored or modeled historic natural
background levels, which generally reflect much higher quality than that needed to protect
MUN use. The aguatic life uses of the Lake Tahoe and Truckee River basins reflect
oligotrophic or nutrient poor conditions, and stringent nutrient objectives are needed to
prevent eutrophication or nutrient rich conditions. Objectivesfor Lake Tahoe include the
clarity and phytoplankton primary productivity levels measured between 1968 and 1971.
Revised wastewater discharge requirements for the Truckee River downstream from TTSA
leach fields are mass loading limitations and reflect effects of natural background quality.
While lower than natural quality is allowed downstream from TTSA as aresult of findings
under the State nondegradation policy in 1980, TTSA has agreed to increase its level of
nitrogen removal if objectionable levels of periphyton (attached algal growth) occur in this
reach.
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The Lahontan Basin Plan includes a regionwide narrative nondegradation objective which
implements California State Water Resources Control Board (SWRCB) Resolution 68-16.
This resolution provides that the quality of high-quality waters cannot be lowered unless
findings are made that the degradation is of maximum benefit to the people of the State and
that it will not reasonably affect present and anticipated beneficial uses. If degradation is
permitted, quality cannot be lowered to less than levels required by water quality standards.
The basin plan aso includes a separate regionwide nondegradation objective for wetland
communities and populations, which, among other things, provides, “All wetlands shall be
free from activities that would substantially impair the biological community asit naturally
occurs due to physical, chemical, and hydrologic processes.”

For stream segments and water bodies that are not listed under section 303(d) (total
maximum daily loads and individual water quality-based effluent limitations) of the Clean
Water Act (40 CFR 130.7(b)), Federal antidegradation regulations provide that where
lowering of water quality is permitted in exchange for socioeconomic benefits, beneficial
uses must still be fully protected.

Californiawater quality goals were used to identify potential water quality issuesin the
reaches of the Truckee River and tributarieslocated in California. Recent California water
quality goals are summarized by Marshack (2003).

E. Truckee River Flow

The most important indicator of Truckee River water quality is flow, which affects all
aspects of water quality, including dilution of wastewater treatment plant discharges. Low
flows result in warming of the river and in near-stagnant water, while storms flush nutrients,
organics, sediments, and poor quality water downstream.

1. Method of Analysis

Flows vary according to time of year, river location, and hydrologic condition. Therefore,
flows (generated from the operations model) were compared in two representative months at
three representative river locations in wet, median, dry, and very dry hydrologic conditions
(10-, 50-, 90-, and 95-percent exceedences).

August was selected as the low-flow irrigation month and October as the low-flow non-
irrigation month. Three river locations were evaluated: (1) upstream of TTSA,

(2) downstream from TMWRF, and (3) the inflow point to Pyramid Lake. Thefirst location
incorporates the dilution downstream from the wastewater treatment facility in California.
The second location incorporates the dilution just downstream from the major metropolitan
Reno/Sparks area with warm temperatures and the reach with aDO “sag” due to decaying
organics and algal growth from nutrients. Loadings to Pyramid Lake were calculated at the
inflow point.
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2. Threshold of Significance

In general, a 10-percent or greater difference in flow between the alternatives and current
conditions or between the action alternatives and No Action was considered significant. The
combination of errors such as instrumentation errors, flow data collection errors, data
processing errors, and computation errors, have a 5- to 10-percent margin of error. However,
relative differences among model results are more accurate and have less than a 5-percent
margin of error.

3. Model Results

Table 3.18 presents operations model results for August and October flows at the three
locations in wet, median, dry, and very dry hydrologic conditions.

4, Evaluation of Effects

a. No Action

Operations model results show that flows at the three locations are similar or higher under
No Action than under current conditions, except upstream of TTSA in August in very dry
hydrologic conditions, when flows may be 4 percent lower (24 cfs compared to 25 cfs). This
difference isinsignificant because it is within the margin of error of the model results.

Under No Action, flows downstream from TTSA should be sufficient during October in very
dry hydrologic conditions to prevent poor water quality in California.

b. LWSA

Overall, water quality under LWSA would be about the same as under No Action and better
than under current conditions, as shown by flow statistics. Higher flows than under current
conditions would provide greater dilution of pollutants and increased habitat for biota.

C. TROA

Overall, operations model results show that water quality would be better under TROA than
under No Action or current conditions because flows are higher and flow timing is more
favorable. For example, flows downstream from TTSA in October in very dry hydrologic
conditions under TROA are 21 cfs compared to 12 cfs under No Action, thereby providing
additional dilution water for wastewater discharges. Also, TROA would provide the
flexibility to rapidly flush the river to improve water quality.
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F. Violations of Nevada Water Temperature and Dissolved Oxygen
Standards

Truckee River water temperature is an important indicator of river water quality because it
directly affects fish reproduction, growth, and survival. Warmer temperatures may stimulate
production of biota, including algae, and decrease concentrations of DO, another important
indicator of water quality. Extremely warm temperatures are detrimental to fish and biota.

Dissolved oxygen isrequired for respiration by aerobic life forms, such as fish, and for decay
of organic matter, such as dead algae. Because the rate of biochemical reactions that use
oxygen increases with increasing temperature, low DO concentrations in the Truckee River
tend to be more critical in warm summer months. The problem is compounded in the
summer because flows are usually lower and DO saturation is lower at higher temperatures.
Therefore, the total possible quantity of oxygen available in the water is also lower.

1. Method of Analysis

Truckee River water temperature and DO concentrations vary according to reach and
calendar year. Therefore, temperature and DO concentrations for the Truckee River reach
from Lockwood, Nevada, to Derby Diversion Dam (generated from DSSAMt) were
evaluated. Thisreach is downstream from two major tributaries, North Truckee Drain and
Steamboat Creek, which contribute urban runoff and return flows from TMWRF. Lockwood
is downstream from Reno (map 3.1), amajor source of pollutants and organics, and in this
reach, water quality constituents are completely mixed from bank to bank.

2. Threshold of Significance
An effect was considered significant if State standards were violated 5 days or more

annually. Violation of astandard for aslittle as 1 hour was counted as 1 day, even though
biota, in general, can tolerate poor water quality for such abrief period.

3. Model Results
Table 3.19 presents the annual total days that Nevada temperature and DO standards are
violated in this reach in representative wet, median, and dry years, as shown by DSSAMt
results.

4. Evaluation of Effects

a. No Action

DSSAMt results show that Nevada temperature standards are violated “significantly” in this
reach in representative dry years under current conditions and No Action, although
temperature violations occur more often under No Action than under current conditions.
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Temperature violations also occur in representative wet and median years under current
conditions and No Action.

DSSAMt results also show that Nevada DO standards are violated “significantly” in this
reach in representative dry years under current conditions and No Action. Minimal DO
violations occur in representative wet and median years. Violations occur less often under
No Action than under current conditions, although low DO occursin representative median
and dry years under current conditions and No Action. (See Water Quality Appendix
DSSAMt tables 1 through 12.)

b. LWSA

DSSAMt results show that water quality is about the same under LWSA as under No Action
and better than under current conditions, as indicated by the number of days that Nevada
temperature and DO standards are violated (table 3.19). In representative dry years, water
temperatures are slightly cooler and DO concentrations are slightly higher under LWSA than
under No Action. However, temperatures in representative dry years are warmer than under
current conditions, and standards are met |less often than under current conditions.

C. TROA

Overall, DSSAMt results show that Truckee River water quality is“significantly” better
under TROA than under No Action or current conditions, as shown by the number of days
that Nevada State temperature and DO standards are violated (table 3.19), especialy in
representative dry years.

In representative dry years, temperatures downstream from Reno are cooler and DO
concentrations are higher under TROA than under No Action. In representative dry years,
the higher flows push nutrients downstream quickly. Asaresult, standards are met more
often. Model results show that Nevada State temperature standards are violated about as
often in representative dry years under TROA as under current conditions.

DO standards are met more often in representative dry years under both TROA and No
Action than under current conditions. Asunder No Action and LWSA, DO standards
downstream from Reno are met more often under TROA than under current conditions,
which islikely partly due to implementation of WQSA. However, amost no DO violations
occur downstream from Reno in representative dry years under TROA partially because
WQSA would be enhanced under TROA. Therefore, DO and overall water quality would be
“significantly” better under TROA than under No Action and current conditions in most
reaches of the Truckee River downstream from Reno in representative dry years.

G. Total Dissolved Solids and Nutrient Loadings to Pyramid Lake

Total dissolved solids (organic and inorganic material in solution with water), total nitrogen,
and total phosphorus loadings to Pyramid Lake are indicators of Pyramid Lake water quality
and indirect indicators of Truckee River quality.
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Overal, DSSAMt results show that more flow and, therefore, dightly more TDS, reaches
Pyramid Lake under TROA and the elevation (and, thus, volume) of Pyramid Lake increases.
Total nitrogen and phosphorus |oadings are about the same under TROA as under No Action
and current conditions.

In general, most loadings to Pyramid Lake occur during large runoff eventsin wet years. In
wet years, concentrations are typically low and water quality concentration standards are not
violated often. In representative dry years, loadings to Pyramid Lake are minimal and water
quality concentration standards in the lower Truckee River are violated frequently under both
current and the alternatives because of low Truckee River flows and large diversions.

Total dissolved solids concentrations generally increase downstream and are an overall
indicator of water quality degradation due to repeated water use. Likewise, the maximum
TDS standards for river reaches increase downstream. Therefore, violations of TDS
standards sometimes occur more frequently just downstream from where high TDS loadings
from Steamboat Creek, North Truckee Drain, Helms Gravel Pit, and TMWRF discharge into
the Truckee River. During low flows, TDS in the Truckee River downstream from Derby
Diversion Dam frequently violates Nevada standards. High inflows contribute high TDS
loadings to Pyramid Lake. Low flows, evaporation, and groundwater inflows with high
concentrations resultsin high TDS concentrationsin the lower Truckee River. Large inflows
of relatively fresh water to Pyramid Lake decreases the Pyramid Lake TDS by dilution.
Evaporation and low inflows to Pyramid Lake tendsto increaseits TDS.

Concerns of the Pyramid Tribe about violations of TDS standards have been relieved
primarily due to recently installed BNR technology at TTSA which replaces the anion
exchange technology. Anion exchange added total dissolved solids (salts) to the Truckee
River. BNR has been included in the current and future alternatives. However, the loading
from the TTSA wastewater treatment facility is comparably smaller than the loading from
TMWRF and the Reno-Sparks metropolitan nonpoint sources.

Nutrients, such as nitrogen and phosphorus, are essential to the growth of algae and other
plants and organismsin the Truckee River and Pyramid Lake. Thus, large nutrient loadings
can stimulate excess algal growth and, consequently, organic matter decay. A majority of the
total nitrogen reaching Pyramid Lake is organic nitrogen, which is not readily bioavailable
for attached algae in the Truckee River. Once the organic nitrogen reaches Pyramid Lake, it
has time to decay and can be used by green algae. Blue-green algae can produce excessive
mats and reduce DO by respiration. At low nitrogen levels, blue-green algae can fix
atmospheric nitrogen and grow more efficiently than the green algae, which become
nitrogen-limited during summer and fall. Overall, more algal biomass due to more nutrient
loading causes more decayable matter and less DO at the sediment water interface. The
annual Pyramid Lake water quality model was run to determine if loading differences have a
significant impact on Pyramid Lake water quality. Results of this model show little
difference in Pyramid Lake water quality between the action alternatives and No Action or
between any of the alternatives and current conditions.
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1. Method of Analysis

The WARMF model used current and projected future land use to determine loadings from
point and nonpoint sources. Output from the WARMF model was used as input to DSSAMt.
TDS, total phosphorus, and total nitrogen loadings at the mouth of the Truckee River were
used as water quality indicators and as partial input to the Pyramid Lake water quality model.

2. Threshold of Significance

In general, a 10-percent or greater difference in combined loadings between the alternatives
and current conditions or between the action aternatives and No Action was considered
significant. Model results have a 5- to 10-percent margin of error largely dueto flow
measurement errors of about 5 to 10 percent.

3. Model Results

Table 3.20 presents annual totals of TDS, total nitrogen, and total phosphorus loadings to
Pyramid Lake in representative wet, median, and dry years, as shown by DSSAMt results.

4. Evaluation of Effects

a. No Action

Overall, DSSAMt model results show that Pyramid Lake water quality would be the same or
slightly better under No Action than under current conditions. Specifically, water quality
may be the same in representative wet and median years and slightly better in representative
dry years under No Action, as shown by TDS, total nitrogen, and total phosphorus loadings
to Pyramid Lake. Slightly less TDS loading would be transported to Pyramid Lake under No
Action in representative median and dry years.

b. LWSA

Loadingsto Pyramid Lake are about the same under LWSA as under No Action. Therefore,
the effects on Pyramid Lake water quality also are expected to be about the same.

C. TROA

Overall, in representative wet years, Pyramid Lake water quality would be the same or better
under TROA as under No Action, as shown by TDS, total nitrogen, and total phosphorus
loadings to Pyramid Lake. In representative median and dry years, operations model results
show that flow to Pyramid Lake is higher under TROA than under No Action, resulting in
slightly more TDS loading to Pyramid Lake. However, the benefits of the additional flow
and a higher Pyramid L ake elevation would outweigh the adverse effects of additional TDS.
Loadings under TROA are similar to those under current conditions.

3-129



Revised DEIS/EIR
Truckee River Operating Agreement

5. Mitigation

No mitigation would be required because no significant adverse effects would occur under
TROA.
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SEDIMENTATION AND EROSION

I AFFECTED ENVIRONMENT

This section describes those aspects of sedimentation and erosion in the study area that could
be affected by modifying operations of Truckee River reservoirs or that are of interest to the
public or private agencies. Specifically, this section discusses shoreline erosion at Lake
Tahoe, stream channel erosion and sediment transport in the Truckee River, and Truckee
River deltaformation at Pyramid Lake.

A. Shoreline Erosion at Lake Tahoe

Lake Tahoe has a surface area of 192 square miles and its watershed area is 314 square miles.
The lake has an average water depth of 1027 feet, a maximum depth of 1646 feet, and about
71 miles of shoreline. The Federal Clean Water Act of 1972 designated Lake Tahoe as an
“Qutstanding Natural Resource.” As such, no man-induced degradation of its water quality
isallowed. SWRCB also adopted Resolution 68-16 that establishes a nondegradation policy
for the protection of water quality, where waters are designated as high quality water,
including Lake Tahoe (SWRCB, 1994). Lake Tahoeisidentified asimpaired under the
Clean Water Act for nitrogen, phosphorus, and sedimentation/siltation. Total maximum
daily load limits are being studied to identify load limits for the lake. It isconsidered an
oligotrophic (low productivity) lake; that is, it still has relatively low concentrations of
nitrogen and phosphorus.

Suspended sediment directly and indirectly affects Lake Tahoe water quality because the
sediments carry nutrients into the lake. Reuter and Miller (2000) found that approximately
450 to 900 metric tons of sediment are introduced to the lake each year. Adams (2001)
documented historic shoreline erosion using geographic information system (GIS) analysis.
Thetotal surface area of the eroded shoreline was estimated to be 32,000 square meters, or
429,000 metric tons, eroded between 1938 and 1998, an average of about 7,150 metric tons
per year. This estimate of historical shoreline erosion isfar more accurate than the amount
predicted by Reuter and Miller (2000), because it was based on measurements of shoreline
erosion from repeat aerial photography rather than a reasonable guess of the potential erosion
rates.

Shoreline erosion is aresult of many factors, including wave action, material properties of
the shoreline, climate, and fluctuating water elevation. More specifically, shoreline erosion
istypicaly caused by waves breaking at the base of easily eroded bluffs when the water
elevation is high. Both the direct impact of waves on the bluffs and the onrush of waves up
the beach are capable of erosion and sediment transport. When the water elevation islow,
wave energy is expended on the beach and long-term shoreline erosion isreduced. (Seethe
Sedimentation Appendix for adetailed discussion.)
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1. Wave Action

The main mechanism of shoreline erosion is wave action caused by winds. Wave action is
most damaging when (1) waves are high, (2) the water is high, i.e., between elevations
6227.0 and 6229.1 feet, the maximum managed elevation, (3) nearshore slopeis steep, and
(4) shoreline sediments are unconsolidated.

Another factor that affects wave action is runup, defined as the rush of water up a slope due
to the breaking of awave. Runup varies directly with wave height and inversely with
foreshore slope. For gentle slopes, runup is greater because water moves further up the
shore, reaching materials that otherwise would be undisturbed. The slope of the offshore
lake bottom also affects wave action. The gentler the slope, the sooner the wave intersects
the lake bottom, and the farther from shore the wave will break. In that case, wave energy is
dissipated further from shore and has less effect on backshore erosion.

2. Material Properties of Shoreline

The eastern shore of Lake Tahoe contains granitic bedrock. The south shore consists mainly
of glacial outwash, and the west shore is predominantly glacial moraines, outwash and lake
deposits, although granitic bedrock isfound at Rubicon Point. The north shore is comprised
of volcanic rocks with some granites and many areas of alluvial and lake deposits. Thus, the
south, west, and north shores are erodible (figure 3.26).

Orme (1972) thought that 16 percent of the Lake Tahoe shorelineis eroding. Osborne et al.
(1985) concluded that (1) the principa sediment source of the major sand beaches at Lake
Tahoe is the backshore erosion of lake and glacial outwash and (2) the major sediment source
for the gravel and cobble is also erosion of the backshore areas and possibly nearshore
erosion of lakebed deposits, moraines, and volcanic rocks. Sand is delivered to smaller
beaches by weathering of granite bedrock and boulders.

Unconsolidated sediments that may contribute to lake degradation have three predominant
sources. (1) foreshore, (2) backshore, and (3) nearshore. Foreshore is the zone of lake
elevation fluctuation, or the area between high and low water surface elevations. At Lake
Tahoe, the zone of fluctuation is between elevation 6229.1 and 6223.0 feet (aheight of 6.1
feet). Backshore, where the water meets the land, is the zone of instability. The lakeward
limit of the backshore isthe high water elevation. Nearshore is the zone that extends from
the low water elevation of 6223.0 feet down 30 feet to alake bed elevation of 6193.0 feet
(TRPA, 1995).

Unconsolidated sediments (of which sand and finer grained particles are the most easily
transported) in the foreshore and nearshore can become entrained because of wave action.
These sediments either can be deposited on the shore or can drift out into the lake. Such
movement of sedimentsinto the lake is not considered in the evaluation. Sediment in the
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Figure 3.26.—Generalized geology map of Lake Tahoe (Adams, 2003).
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foreshore is continually exposed to wave action in the normal operating range of Lake Tahoe
(elevation 6223.0 to 6229.1 feet). That is, sediment continually moves back and forth
between the lake and the shore at all lake elevations. These movements are the same
regardless of operations (Adams, 2003).

Sediments from the backshore could erode and move into the lake if its elevation were
comparatively higher. Such erosion could be possible when the elevation of the lakeis
between 6227 and 6229.1 feet. The greatest potential for erosion events occurs when strong
winds blow across the lake and the lake water elevation is at maximum (Adams, 2001). At
such high elevations, more unconsolidated sediments are accessible to wave erosion within
the backshore. At lower elevations, finer, smaller sediments have already been eroded from
the shore surface, leaving gravels, cobbles, and bedrock as armor against additional erosion.

3. Climate

The climate of the Lake Tahoe basin is also important to shoreline erosion. Thelakeis
generally higher during the late winter, spring, and summer. Erosion of the lake occurs more
frequently during late winter and spring months when strong winds blow across the lake
when the elevation is 6627 feet or greater.

4. Fluctuating Water Elevation

Another important factor to shoreline erosion at Lake Tahoe is seiche, which is a periodic
oscillation of the water body. Seiches can temporarily raise water elevation along a shore,
allowing wavesto go further inland. LeConte (1884) estimated that the period of a seiche at
Lake Tahoe is 17 minutes in a north-south direction and 10 minutes in an east-west direction.

B. Stream Channel Erosion and Sediment Transport

Stream channel erosion occurs along some reaches of steamsin the Truckee River basin,
although most streamsin the basin are well armored and experience little erosion.
Background data on normalized average annual sediment loads in the Truckee River are
presented in figure 3.27 for severa sub-watersheds. The basins with the highest annual
suspended sediment load include Bear, Squaw, Donner and Gray Creek watersheds. These
watersheds show high rates of suspended sediment load either because of rapid urbanization
or naturally occurring high erosion rates, asin Gray Creek.

The following areas within the study area have the greatest potential for erosion and sediment
transport.

The Upper Truckee River isthe largest stream tributary to Lake Tahoe in terms of flow and
watershed size, and it may deliver some of the largest nutrient and sediment loads to the lake.
The watershed was severely disturbed in the 19th and early 20th centuries by logging and
grazing, and in the later 20th century by urban development. Lake Tahoe and severa of its
tributaries are listed for sediment under section 303(d) of the Clean Water Act. Sediment
loading from Lake Tahoe and its tributaries is being considered for TMDL development for
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Figure 3.27.—Average annual suspended sediment load normalized by area
(McGraw et al., 2002).

Lake Tahoe. The Upper Truckee River is currently identified as impaired for sediments and
nutrients under section 303(d). The Lake Tahoe Watershed Assessment gave theriver an
Aquatic Ecosystem Rating of “imperiled” (SWRCB, 2002).

The Trout Creek watershed, east of the Upper Truckee River watershed, is the second largest
watershed in the Lake Tahoe basin, with an area of 41.2 square miles. Slopes range from
nearly flat to 50 percent at higher elevations. The watershed has been disturbed by historic
logging and livestock grazing, ski resort development in the Heavenly Valley Creek
watershed, and urban development near Lake Tahoe. Heavenly Valley Creek, atributary of
Trout Creek, is considered impaired for sediments under section 303(d) of the Clean Water
Act (SWRCB, 2002). TMDL guidelines are being prepared for Heavenly Valley Creek.

Ward Creek, atributary to Lake Tahoe on its western shore, is near the community of
Sunnyside. It has awatershed area of about 10 square miles and a main channel length of
about 6 miles. In addition to the development near its mouth, the Alpine Peaks subdivision
and roads and lifts from the Alpine Meadows ski resort are located in the Ward Creek and
Bear Creek watersheds. (Bear Creek watershed isin the Truckee River basin.) Italsois
considered impaired for sediments under section 303(d) (SWRCB, 2002).

Squaw Creek, atributary to the Truckee River, also is considered impaired for sediments
under section 303(d). The ski resort and the construction during the 1960 Winter Olympics,
including channelization, have greatly affected the water quality of the creek. The lower
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creek has high bedload sediment transport, and the creek is considered impaired for
sediment. (SWRCB, 2002)

The Truckee River from Lake Tahoe to the Nevada State line and some of its tributaries are
considered impaired for sediments. Two watersheds with highly erosive drainages are also
considered impaired: Bronco Creek and Gray Creek. Donner Lake is also considered
impaired for organics under section 303(d). Additional information is presented in Chapter
4, “Cumulative Effects.” The creeks are underlain by large areas of volcaniclastic rocks and
are considered to be highly erosive. These watersheds also have steep valley side slopes and
large gradientsin the lower part of each watershed, which also make these watersheds very
erosive (McGraw et al., 2001).

The potential for erosion in the Truckee River basin is based on the combined effects of
precipitation, slopes, and soil types. Soils on 0- to 5-percent slopes are at the southern end of
Lake Tahoe, in Martis Valley in the Little Truckee River basin, and in Truckee Meadows.
These soils areas are glacial and alluvial outwash and represent 8 percent of the Truckee
River basin area upstream of Reno.

Approximately 15 percent of the Truckee River basin areais located on 5- to15-percent
slopes on glacial outwash and terraces and alluvial fans. These soils have moderate erosion.
Areas with 15- to 30-percent slopes, which make up 15 percent of the watershed—primarily
in the Little Truckee, Prosser and Donner Creek basins—are primarily mountain slopes,
moraines, and upland ridges. These soils have moderate erosion. On 30- to 50-percent
slopes, which comprise 42 percent of the Upper Truckee River basin area, are mountain
slopes and outwash moraine. These soils have moderate erosion. About 2.5 percent of the
areais on slopes greater than 50 percent, which are canyon side slopes in headwaters of
Donner Creek and along the Truckee River canyon north of Farad. These soils have high to
severe erosion.

The potential for erosion is greatest in the Truckee River canyon. The highest sediment yield
areas of the basin are the Gray Creek watershed and the upper portion of Bronco Creek. The
second highest sediment yield area of the watershed is Dog Valley and the contiguous
mountain slopes to the east. Erosion also occurs in Washoe County but is not a major
problem. Soilsin Truckee Meadows are susceptible to erosion and can erode quickly when
they are subject to heavy water flow. Occasional landslides occur along the Truckee River
and have devel oped on slopes near Mogul, probably because of river erosion (Westpac
Utilities, 1990). High turbidities have been observed on Bronco Creek and Gray Creek
during storms where these tributaries enter the Truckee River upstream of Floriston, also an
indication of erosion.

The Little Truckee River between Stampede Dam and Boca Reservoir could be affected by
changes in flow resulting from modifying reservoir operations. Changesin flow could
increase erosion and the accumulation of sediment into Boca Reservoir. If thiswere to
occur, fish habitat between Stampede Dam and Boca Reservoir could deteriorate. However,
afield investigation of thisreach revealed little evidence of channel instability resulting in
bank and channel erosion. Also, aeria photos taken in 1972 and 1992 were compared to
assess changes in channel width and shape. Only normal changes were identified.
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The Newlands Project and channel modifications have influenced sedimentation of the
Truckee River from Reno to Pyramid Lake. The lowering of Pyramid Lake caused base-
level lowering of the Truckee River. The lower-most reaches of the Truckee River incised in
response to the base-level lowering. The high sediment |oads carried by the lower Truckee
River greatly accelerated the creation of the Truckee River delta. Channel incision from
Numana Dam to Pyramid Lake has resulted in unstable banks and loss of riparian habitat.

Many sediment-related problems exist in the Truckee River from Derby Diversion Dam to
Pyramid Lake, including scouring of the riverbed in the lower channel. Bank erosion caused
by high flows s severe in much of the river downstream from Wadsworth. During long
periods of low flow, new flood plains and river channels develop. These areas, which are
narrower and less defined than historically, generally do not have the capacity to control
large flood events. During floods, extensive erosion and migration of these new channels
(the gradual change of channel course) occur. In general, higher flows result in greater
sediment transport capability and, therefore, changes in erosion and deposition patterns.
Sediment erosion and transport are greatest during floods that follow prolonged pe